AUTOMOBILE 
ENGINEER 


DESIGN © PRODUCTION * MATERIALS 


Vol. 51 No. 4 APRIL 1961 PRICE: 3s. 6d. 





MORE POWER FOR FRANCE 
To Electricité de France the Savoy 
Alps mean power. The Roselend 
Valley project, for example, involves 
building two dams and a 476,000kW 
power station the most powerful 
in the country— which will increase 
France's power reserves by 1,000 
million kW a year. Atlas Copco 
equipment has been used almost 
everywhere at Roselend the main 
tunnels being drilled with more than 
100 Atlas Copco rock drills and 
many thousands of Sandvik Coro- 
mant steels. 


THROUGH THE HEART 

OF MONT BLANC 
On completion of the seven-mile 
Mont Blanc road tunnel! motorists 
will find Paris 137 miles nearer 
Turin. For the first time they will be 
provided with an Alpine link between 
France and Italy open all the year 
round. More than half the tunnel is 
being driven from the Italian side 
using Atlas Copco rock drills fitted 
with Sandvik Coromant drill steels 
and powered by Atlas Copco 
compressors. 


OIL PROSPECTING IN THE 
SAHARA 


In the continuing search for hidden 
oil resources in the Sahara, seis- 
mic prospecting techniques are 
often employed. Many prospecting 
companies use Atlas Copco equip- 
ment to drill the hundred or more 
sounding holes for each blasting 
pattern. Typical of the units used 
for this work is the Atlas Copco 
truck-mounted compressor air 
cooled for desert operations— driv- 
ing a chain-fed rock drill with 
Sandvik Coromant drill steels 


Atlas Copco's contributic 
Air Partner starting a jet 





THE TREND IS 
TOWARDS 
AIR PARTNERSHIP 


ompressed air is power. Little more than one minute is needed for the Atlas Copco “Air 

Partner” to start the four-engine jet giants of today. Many of the world's principal airlines 
now use this mobile screw compressor unit—and at Idlewild, London, Orly, Dusseldorf, 
Hong Kong and other major airports the Air Partner is regarded as an essential part of the 
ground service facilities. 
Wherever you go you will find Atlas Copco equipment at work; portable compressors 
for a new Middle East pipeline, sprayguns at Jaguar's Coventry works, loaders in the 
German coalmines or rock drills for Ghana's new Tema Harbour project. The company's 
air-tools are used to build Sud-Aviation's Caravelle. Philips, Vauxhall and 1.C.l. have 
chosen Atlas Copco compressors for applications where continuous air supplies are vital. 


With companies or agents in more than 100 countries, Atlas Copco is the world's 
largest organisation specialising in this field. Wherever you are, the international Atlas Copco 
Group will advise you on the applications of compressed air and provide a complete after- 
sales service. 


SAtlas Copco puts compressed air to work for the world 
ES t—=*S SALES AND SERVICE IN OVER 100 COUNTRIES 

















ave you 
discovered 


TUFNOL? 





Tufnol is an extremely versatile material with 
many potential applications in the automobile 
industry. It is light but strong and hardwearing 
resistant to corrosion and requires little or no 
excellent electrical 


lubrication. Tufnol is an 


insulator, it machines easily with ordinary tools 
short, 


the 


and resists deterioration in storage. In 
Tufnol 


Virtues of many 


is a single material, incorporating 
These virtues have already been rece ynised by 
& Sons 


in the selection of Tufnol for small com 


over, Jaguar and Burman amongst 


others 
ponents giving vital service. The Rover Co., for 
Tufnol thrust 


instance, use washers in the rear 


axle assemblies of their cars and Land Rovers 


Crow Brand Tufnoi/ thrust washers are used 
in tne rear axle assemblies of Rover cars and 
Land Rovers. 


Jaguar cars have Tufnol washers and bushes in 
the gearbox and linkage, as well as washers be- 
tween clutch and brake pedals. And Burman & 
Sons have this to say about their Tufnol steering 
column bushes: ““Tufnol gives a good bearing for 
the situation which has no positive lubrication 
the bushes are light and they do not corrode” 

twelve brands of Tufnol—all are 
Each Tufnol 
pre-determined properties, formulated to satisfy 


There are 


laminated plastics brand of has 


specific requirements, and each is available in 
sheets, rods, tubes, angles and channels 


local Tufnol Branch Office wall gladly 
provide you with further information and technical 


) Our 


advice 


4 U fe ay oO L TUFNOL LIMITED - PERRY BARR - BIRMINGHAM 22B 


(REGD. TRADE MARK) 
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CUT HERB 


Electrical Aids in Industry 


Canteen Catering 


As in every other industry, the main {actors govern- 
ing the economics of the catering business are 
quality of product, cost of production, and well- 
being of workpeople. Electricity measures up well 
to these three essential factors. 

The outstanding virtue of electricity is better 
cooking, particularly in roasting and pastry ovens 
where high quality is more easily maintained than 
in ovens using other forms of heat. The cost of 
production varies somewhat with the type of food 
and the size of the establishment, but is usually 
between 4 and } of a unit of electricity per 
meal. Cleanliness of electric cooking is axiomatic 
and provides better working conditions for the 
staff. 

The actual size of the kitchen is influenced 
greatly by its shape and by the number of people 
catered for, but a rough guide is as follows 
KITCHEN TO DEAL WITH SIZI 
up to 100 persons 5-6 sq. It. per person 

100-250 persons 4-5 Sq. It. per person 

250-1000 persons 3-4 Sq. It. per person 
over 1000 persons 3 Sq. It. per person 
Design 
Where the kitchen is designed from the start for 
the full use of electricity, planning is simplified as 
the equipment can be placed where it is required 
without reference to the need for flues 
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If an existing kitchen is already using other types 
of cooking equipment, however, electrical equip- 
ment can still be introduced item by item to 
bring increasing benefits. 


_—~ [wasnve] 


Quick-service Equipment 

The popularity of the quick-service establishment 
where the food is cooked at the service counter in 
the full view of the customer is steadily growing, 
and this type of catering can readily be provided 
in the canteen by the installation of a Back Bar 
cooking unit, installed behind a section of the 
service counter. 


The popularity of the mid-day joint and two 
vegetables is on the wane and the really up-to-date 
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canteen should provide the welcome alternative of 
fresh food cooked on the spot. 


Electric Catering Equipment 

Electric catering equipment covers every single 
kitchen activity and some of the appliances in 
common use are: 

COOKING. Ranges, boiling tables, steaming, roast- 
ing and pastry ovens, vegetable boilers, fryers, 
griller toasters. 





j 


—— 


SERVICE AND WASHING-UP EQUIPMENT. Bains-marie, 
hot cupboards, tea and coffee machines, washing- 
up machines for the larger kitchen and sterilising 
sinks for the smaller, refrigerated cold-service 
counter and display cabinets, soda fountains. 
PREPARATION. Mixing machines with attachments 
for chopping and mincing etc., potato peeler, 
slicing machine. 

QUICK-SERVICE EQUIPMENT. Infra-red (contact) grill, 
automatic toaster, griddle plate, automatic fryer, 
boiling plates, soup heaters, etc., and, of course, 
the indispensable refrigerator 


For further information, get in touch with 
your Electricity Board or write direct to 
the Electrical Development Association, 
2 Savoy Hill, London, W.C.2. 


trial and commercial uses of electricity are 
available —“ Electric Commercial Catering 
Handbook ” (5/-, or 5/6 post free) is an 
example. 


E.D.A. also have available on free loan 
in the United Kingdom a series of films on 
the industrial uses of electricity, including 
commercial catering. Ask for a catalogue. 
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A SOUND INVESTMENT On the road every pound of deadweight saved 
makes way for an extra pound of payload. That is the big reason why 
more and more commercial vehicle builders are turning to IMPALCO 
aluminium. Made in particularly tough, durable alloys, IMPALCO products 
for road transport combine maximum strength with minimum weight. 
They are so hard-wearing that capital outlay is spread over a long period, 
so robust that little or no upkeep is required, so good-looking that 
painting is not essential. To sum-up—for a sound investment, specify 


IMPALCO aluminium alloys. 


! ipa | C Imperial Aluminium Company Limited - Birmingham 
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the cheapest fastest. simplest and most 
efficient method of machining flat 
square and parallel surfaces 


Lumsden Surface Grinders ensure accurate relation- 
ship of ground surfaces and a better finish than 
obtained by milling or planing; setting and operation 
is simple 

Vertical spindle, ‘rotary table types with wheels up 
to 52” diameter, tables up to 100” diameter 
Vertical spindle, reciprocating-table types with 
wheels up to 26” diameter and tables up to 
36 192”. 

Mass-production Continuous Surface Grinders also 
available. 


— : HERBER r LTD., COVENTRY 
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FROM THE LIGHTEST CAR TO TH 


Borg & Beck clutches have a 
by a combination of brillia 
excellent workmanship. 


Basic features include unifor 
pressure-plate of great rigidi 
release-lever system having t 
centre cushion drive plates wi 
a great deal to smooth the tra 


The illustration at left shows 
these are made in the folk 
ow. it". 


The strap drive, shown in the 
clutch, permits the pressure- 
to-metal sliding contact. It w: 
clutches and its success has | 
extended range is now as fol] 


and larger sizes on applicatio 


In addition, the 18” R.4 hea 


single or twin-plate type. 


For tractors and other equip 
Borg & Beck clutches, enal 


for both propulsion and drivi 


In addition there is a wide r: 
clutches and power take-offs. 


| > _ BORG & BECK 
- LEAMINGTON SPA, WA 


Clutches by BORG 








HEAVIEST INDUSTRIAL VEHICLE 
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ved their sweeping success 
design, fine material and / 
[AD 

? O 

spring pressure on a heavy } 

and heat capacity, with a 

minimum friction. Spring 

built-in dampers have done 

nission of the modern car. 


e of the ‘A’-type clutches; 


39Ec¢ ° 1” 74" td r 
ng sizes: 64°, 74,8 ,9 , 


wht-hand picture of the 12” 
te to travel without metal- 
rst introduced in the larger 
bn so Outstanding that the 
1s; 8/83”, 12”, 13”, 14”, 15”, 


‘duty clutch is available in 


snt there are two two-way 
hg the one engine to serve 
equipment or implements. 


ge of Rockford over-centre 


MPANY LTD. 
WICKSHIRE, ENGLAND 
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THE STEEL COMPANY OF WALES LIMITED 


The wise and amiable hen does 
a good packaging job on our 
breakfast egg. 
The shell not only fits our egg- 
cup to perfection; it makes a 
skilful compromise between 
protection in transit and ‘crack- 
ability’ under the spoon. 
Sheet steel from the City of 
MADE T0 MEASURE Steel is also made to a purpose. 
Each order is treated as a 
separate assignment so that 
you, the manufacturer, get 
the exact kind of steel your 
product needs. Steel, in fact, 
made precisely to your 
particular measure. 





Automobile Engineer, April 1961 








INlustrated is a transfer 

resistance welding machine, 
recently designed and 

constructed by Sciaky. it welds 
the front suspension and 

engine mounting units of the 

BMC mini cars in 5 stages. Welding 
cycle and transfer between 

stages is automatic. 





awelding machine... 
a production line 


Every day thousands of Sciaky Resistance Welding Machines are used to produce Britain's 
automobiles. Working closely with the motor industry, Sciaky has developed a range of welding 
machines to meet their critical requirements. But, the story does not end there... the adaptation 
of resistance welding to a specific application—the Sciaky technique—is yours for the asking. 
Let Sciaky experience and know-how work for you, because Sciaky resistance welding techniques 
are developed to meet your individual needs—whether portable, pedestal, or complete 
production line. 


this is what 








See our exhibits at the 
Engineering, Marine, Welding 
& Nuclear Energy Exhibition, 
Olympia, London. 

APRIL 20th — MAY 4th 1961 
Stand No. 5, Row X 
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—I-IAky 


resistance 
welding means 


SCIAKY ELECTRIC WELDING MACHINES LIMITED 
FALMOUTH ROAD (Trading Estate) SLOUGH BUCKS Telephone 25551 (10 lines) 





Most companies start as small fisN. But few plan to stay small. Most would 


like to grow into BIG fish given the chance. But growing takes money, and sad to say, not every small fish 


has quite as much money as he could wish. However, money is just what upt does have. We supply money to 
help businesses expand, extend their premises, add new or replace old equipment. Do you dream of becoming 


a BIG fish? Perhaps upT can help you grow. 


UDT Wels INv 


UNITED DOMINIONS TRUST (COMMERCIAL) LIMITED UNITED DOMINIONS HOUSE 
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VOLVO B6S5 BUS 
IN 


GOTHENBURG 


KIRKSTALL FORGE ENGINEERING LIMITED 
LEEDS 8, ENGLAND 


TEL: HORSFORTH 2821 (8 LINES) 
CABLES: FORGE, KIRKSTALL 
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ELECTROPLATING 
ANODISING 


PHOSPHATING 


SPECIALISTS IN PLATING TO SPECIFICATION 





= 
a 


a 


= - =~ = * — 


IONIC PLATING CO. LTD. 


GROVE STREET, BIRMINGHAM, [8 
TELEPHONE: SMETHWICK 2951 (8 LINES) 
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CONVOLUTED 
HOSE 








+ ANEW FREEDOM 
IN DESIGN 


aad is provided by 


CLAYLASTIC 


the plastic/metal trimming strip 


Claylastic by virtue of its flexibility, superb 

wearing qualities and freedom from damage in assembly, 
is becoming the natural choice of designers for 

the external and internal finishing of private cars, 
commercial vehicles and, in fact, all forms of 

road transport. Claylastic is found to be the 

ideal embellishment for glazing rubber, 

cutting out the need of fillerstrip, and has been 
established as the perfect finish to flange joints. 

This material is being used on production lines 

and has proved its ease of application, and 

economy in installation. For further details please ask for 


our brochure Publication 1001. 


CLAYLASTIC IS PROTECTED BY BRITISH PAT. No. 801934. 


HOWARD CLAYTON-WRIGHT LTD. 
WELLESBOURNE : WARWICK ’ ENGLAND 
TELEPHONE: WELLESBOURNE 316 TELEGRAMS: ‘CLATONRITE’ WELLESBOURNE 
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ME USERS OF MARLES 


FORD 

GUY 

K&L 

LANSING BAGNALL 

YSO LEYLAND 

AVELING B/ Note RED 
BRISTOL Oi 
CHASESIDE 
COLES CRANES\>» 
COMMER ) 
DAIMLER 
DENNIS 


( 
~ 


ADAMANT ENGINEERING CO. LTD. THE AERODROME,” 
Sold, Proprretors of the Marles Steer!ng-Company Ltd. 
Telephone: Sonning z Telegrams: Adamant, Reading 


~Marles 




















POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE + Tel: 2323 + Telex: 55166 





distribution throughout the world 
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Note these Gazelle Advantages 


Non iron-powder contact type electrode giving 
maximum ease of use at lower cost - Unequalled 
de-slagging properties - Excellent weld appearance 
Minimum cleaning costs - Easy arc striking charact- 
eristics - Wide current range for each size of eleg- 


rode « High travel speeds - Longer run lengths age 
electrode than with any other Class 2 electro 


Obviously the welder himself. But he must have 
electrodes worthy of his skill. AEI meets this need for 
speed more certainly than ever before with its new 
GAZELLE Electrode. These mild-steel electrodes are 
expressly made with the welder in mind. Their ease and 
speed of use and good de-slagging properties should 
revolutionize mild steel fabrication and welding work. 


For further information, return this coupon 
to the address below 


Please send me further details of AE] GAZELLE 
ELECTRODES, including addresses of AE! District 
Offices from which sample packs are now available: 


NAME 


POSITION 





COMPANY 





ADDRESS 





Associated Electrical Industries Ltd 


HEATING AND WELDING DEPARTMENT 
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TRANSFORMER DIVISION 


TRAFFORD PARK, MANCHESTER, 17 


L/P 006 


17 
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Pioneer 


NU-LIP RINGS 


i | 
Hite seni & MOULDING CO. LTD 


FLUID SEALING ENGINEERS 


COTTONTREE WORKS - COLNE - LANCS - Tel: Wycoller 471 (8 lines) 
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FULL-GRIP NON-SLIP PI 


-the first major development in belt drives in 60 years 


= Greater power transmission = Less power loss 
= Cooler running—with minimum wear and abrasion and maximum life 
= Economy in space, weight, and replacement costs 


F4 POLY-V belts are an 
entirely new concept in 
transmission drive... 


POLY-V* belt’s multiple ribs grip pulleys throughout the entire friction 
surface—a surface twice the area of conventional multi-drives, one third 
more than conventional single drives. 


Power wastage, slip and abrasion are reduced to minimal proportions. 
Because of the higher ratios made possible, transmission systems can be 
simplified and reduced to minimum size, weight and cost. A far more com- 
pact drive unit can be achieved and the shallow grooves permit easier 
fitting and replacement. 





POLY-V belts are made from synthetic rubber compounds (having the 
heat-and-oil-resistant properties of today’s ‘‘Premium’”’ V-Belts). Strength 
is given by high-tenacity synthetic cords. The base rubber is ‘soft’ com- 
pared with orthodox ‘V’ Belts—its action resembling a hydraulic fluid and 
forcing the rib into perfect mating with the pulley grooves, with even 
overall pressure. 
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LY-V B ELTS NOW available in Britain! 


AMAAAAAAAAAAAAAA 3) THERE ARE THREE BASIC RIB SIZES OF POLY-V BELT 





Rib Quantities 
Minimum Maximum 
2 16 
6 20 
4 20 


Rib Width 
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V angle is 40 in each case. 


SPECIAL APPLICATION OF “‘POLY-V’’ BELTS FOR THE AUTOMOTIVE INDUSTRY 


The advantages of POLY-V belts have been amply proved in 
Ameiica—where they are now extensively used throughout 
industry. 

In the design of engines for heavy public service and commercial 
vehicles, POLY-V drives can replace the multiple systems used for 
fan, water pump and generator drives with a single belt and pulley 
system—and transmit the same horsepower from narrower pulleys 
eliminating the necessity to fit matched belt seats. 

POLY-V belts can give neater, more efficient drives for air-con- 
ditioning units, supercharger and tachometer drives and pump 
units on power steering equipment. Further usage may be for 
dynamo drive in motorcycles—perhaps even as a direct drive for 
mopeds and lightweight motorcycles. 


* BELTS ARE MARKETED TO 
THE AUTOMOTIVE INDUSTRY BY 


FERODO w= 


Designers and engineers are invited to write for further technical information from: 


TRADE MARK 


| 
| 
j 








DERBYSHIRE A Member of the Turner & Newall Organisation 


*Turner Brothers Asbestos Company Limited (an associate company of Ferodo Limited within the 
Turner & Newall Group) are the sole licensees of Raybestos-Manhattan Inc. in the U.K. for the manu- 
facture and sale of Poly-V Drives which are protected by Patent No. 720,34 (other patents pending). 
é is the property of Turner Brothers Asbestos Company Limited and the trade mark “‘Poly-V" is 
used by arrangement with them. 9/43 
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The British Oxygen Company Ltd 


60 
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THis 1s the tool :or 


INCREASED PRODUCTIVITY 


yn is 
% ih 
* 


t > 


% 


impact wrench 


SIZE 24 


Basically designed as a Nut Setting Tool, this Impact 


Wrench may be effectively used with the available 
Extra strong in design and “ 
construction this tool incorpo- attachments for screwdriving, tapping, drilling, 
rates longer normal working life 


grinding, wire-brushing or sanding. 


with minimum maintenance. 


WRITE FOR LEAFLET 1.W.202 


BALANCERS : ROTARY AIR DRILLS 
A A ANNNNNES GNIS 
ROTARY SANDERS ~- RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS . MULTIPLE SPINDLE UNITS 


THOR TOOLS LTD 


NEW COMPANY NAME OF ARMSTRONG WHITWORTH & COMPANY (PNEUMATIC TOOLS) LTO 


MAIN SALES OFFICE: 34 Victoria St., Westminster, London S.W.1. Cable Address: Thortools, Sowest, London. Tel: ABB 3817. 
FACTORY : Tynemouth, England. Tel: North Shields 3111. Grams & Cables: Thortools, Tynemouth. 
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Rg M parallel roller bearings 


meet the case, 








when shock loads 





occur, and shafts 








expand or contract 





These bearings are in earthworking 
and bulk handling equipment, in 
vibrating screens, electric motors and 
other machines of all shapes and 
purposes. 

Parallel roller bearings made by 
Ransome & Marles possess 
exceptional advantages. Most, for 
example, incorporate the exclusive 
R &M broached cage which increases 
the unit’s strength/weight ratio; there 
are super-blended rollers for exacting 
applications, single and double row 
series, self-aligning bearings— 
bearings of all sizes and capacities. 
Publication 37 is a comprehensive 
guide. Consult the R&M Technical 
Department for advice or assistance 
of any kind to do with bearings. 
Ransome & Marles knowledge is at 
your disposal without charge or 
obligation, and your enquiry will, 
of course, be treated as confidential. 


RANSOME & MARLES BEARING COMPANY LIMITED 
NEWARK-ON-TRENT + TELEPHONE 456 + TELEX 37-626 
BRANCHES + OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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Constant research, unceasing development — in 
theory and in practice — that’s the key to the 


RESEARCH unremitting progress made by Girling in the 
service of the motor industry and in the 


AND DEVELOPMENT interests of safer motoring. No effort is spared 
to keep the motorist in this quest for perfection to ensure that 


Girling do indeed make the Best Brakes in 
the World. 


TRAVELLING WITH SAFETY 


RO TYSELEY BIRMINGHAM i111 
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Can you do practically anything with it? 
Or does it become stubborn or, maybe crack under normal stress? 


To keep your pet products on top form, there is nothing so 
effective as annealing in a Birlec furnace. And there is one of 
these to fit your process and production just nicely, whether 
you make Whiteheart or Blackheart, ferritic or pearlitic. 


There are Birlec pit, bell, bogie and elevator furnaces for 
batch working or pusher furnaces for continuous 
production, electrically heated or gas fired, operating 
with atmosphere contro! which eliminates laborious and 


uneconomic packing of the work. 


Ask your pet typist to send for Publication No. 303. 


furnaces for every heat treatment 


AEI-Birlec Limited 


Tyburn Road: Erdington’ Birmingham 24 


Telephone: East 1544 Telex No.: 33471 
LONDON - SHEFFIELD - NEWCASTLE-ON-TYNE - GLASGOW - CARDIFF 
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ENSURE 
PREDICTABLE 
PERFORMANCE 


Extremely small variations in fuel injector nozzle manufacture 
can seriously affect combustion efficiency. Very special precision 
production methods are called for. As an instance, in the grinding 
of C.A.V. pintle nozzle needles, the work is controlled by comparing 
the greatly enlarged image of the needle with a master on a screen 
before the operator, so that uniformity of form and dimensions is 
maintained to exceptionally close limits. 


The Wor'd’s Largest Manufacturers of FUEL INJECTION EQUIPMENT C.A.V. LIMITED, ACTON, LONDON, W.3. 
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for Lapointe ingenuity 


Lapointe design skill does not stop 

at the basic broaching machine. 

It goes right through to the design 

of fittings and fixtures... 

to hold all components 

no matter their shape. The Lapointe 
66” DRV, for example, 

is now busily broaching Stub Axles. 
Even these intricately shaped components, 
with difficult-to-get-at faces, 

set no problem at all 

to Lapointe engineers. They adapted 
the machine, designed the fixture 

and broach hoist to simplify removal 
of broach bodies when blades 

have to be changed. They showed that 
their ingenuity can surmount 

all obstacles ...that it pays to 

come to Lapointe for better broaching. 


photographs by courtesy of 
Armstrong Patents Co. Ltd. 


come to LA 8) 0 NTE for better broaching 


British Made & The Lapointe Machine Tool Co. Ltd 


Otterspool Watford By-Pass Watford Herts 

Watford 31711 (4 lines) Cables: Lapointe Watford 
Subsidiary: Lennie & Thorn Limited Bracknell Berkshire 
also The Lapointe Machine Tool Company Hudson Mass. USA 
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Metropolitan Plastics Limited 





CHOSEN BY THE AMERICAN MANUFACTURER 
FOR THE HIGHEST LABORATORY STANDARDS 


OF ACCURACY %& 





THE TECHNICON AUTO-ANALYZER, a robot 


chemist, continuously performs everything a chemist 
THE TECHNICON 


does in making a chemical analysis. As meticulous AUTO-ANALYZER 


accuracy is required, the TECHNICON INSTRU- 
MENTS CORPORATION of New York chose 
METROPOLITAN PLASTICS LIMITED to 


supply the moulds and mouldings in the face of 


This illustration 
shows a typical 
Auto-Analyzer as 
installed in many 
intense British and American competition. American industrial 


plants, hospitals, etc. 
Metropolitan Plastics Limited 


Faraday Way - St. Mary Cray - Kent - Telephone ORPINGTON 3163] The Technical Moulding Specialists 
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FORD 
DU bushes are used in the 
: clutch pedal assemblies of 

ASTON MARTIN P the current Consul / Zephyr 
DU — bushes for control Lil ae range. 
pedals prevent “stick-slip’. The a 
timing chain tensioner sprocket 
and the gear box remote control 
incorporate DU 


JAGUAR 

Fitted with DU pivot bearings 
in the clutch and brake pen- 
dant pedals 


STANDARD VANGUARD 
Fitted with Borg Warner 
overdrive, incorporating 
DU bushes 

HUMBER SUPER SNIPE 

DU thrust washers and 

bushes in the king pin as- 

semblies have caused a 

marked reduction in steer- Some examples of the 

ing effort. A DU bush is also extensive use of Glacier 

used in the gear change dry bearings in private 

linkage vehicles 


GLACI on DD U BEARINGS 


DU dry bearings and bushes are low in cost and are proving their worth 
on an increasing number of vehicles. Many leading companies in the Motor 
Industry usethemin suspension, steering mechanisms, gear change linkages, 
brake-clutch controls, etc. They do not require lubrication, have a high load 
carrying capacity with low friction and “stick slip” is eliminated. Glacier DU 
accommodates abrasive particles and gives considerably reduced shaft wear. 


*Glacier DU dry bearings and bushes are composed 
of a steel strip lined with a sintered porous bronze 
layer impregnated with a mixture of a fluoro-carbon 
plastic bp FE.) and lead 


GLACIER 


For details of the range and properties of Glacier dry 
bearings, write for a free copy of the Designer's 
Handbook No. 2 to 


THE GLACIER METAL COMPANY LTD «: ALPERTON © WEMBLEY MIDDLESEX 
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One tool does the work of two! 


One operator with this Desoutter tool 
can do two jobs; he can tap holes and 
run studs, and he can do both jobs 
quicker, easier and cheaper. The 
Desoutter tapper-studrunner is just 
what you want on one-off assembly 
work. It works on the push-pull 
principle; when you pull it out it 
reverses automatically at twice the 
forward speed. And it has a quick- 
release chuck that lets you change over 
from tapper to studrunner in seconds. 
There's a type, size and weight for the 
job you have in mind. Ask us for further 
details. 





R.16/40 





NG 
"eras 460 








CAPACITY 
in 
STEEL 








44 Ib. . | 4 Ib. 





2.0 kg. | 2.0 kg. | 2.0 kg. 


DOUBLE YOUR MONEY 
WITH Besoster 


DESOUTTER BROTHERS LIMITED 
THE HYDE . HENDON - LONDON - NWS - COLINDALE 6346 
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Does the work formerly done 
by a 5 starter; combines 
robustness with compactness 
The cylindrical construction 
without projections, together 
with the flange mounting, 
make for simple installation 
and easy withdrawal. The 
pinion is positively engaged by 
magnetic action instead of by 
inertia. The starter has a free- 
wheel pinion drive and built-in 
magnetic lock, and can be 
supplied either insulated or 
earth return for 12 and 24 volt 
systems, 


This is a sure-fire starter for 
diesels, where batteries are 
unreliable or inadmissible. In 
the tropics, for example, where, 
besides high temperatures, 
maintenance is often sketchy; 
oncontractorsand civil-engine- 
ering plant, which has to stand 
up to rough usage and some 
neglect; and where there isa fire 
risk, as in mines and refineries. 
Its high starting efficiency is 
due to a method of coupling the 
flywheel to the pinion which 
does not rely on friction 
clutches with their high energy 
losses. 


SIMMS MOTOR 
UNITS LIMITED 


EAST FINCHLEY +» LONDON + N.2 
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SPECIALISTS IN PRECISION 


The BRD organisation has been built =g . 
on the ability to maintain high oS 
standards of precision for quantity production. 
In every sphere of transport, more A. 


and more manufacturers are = 


turning to BRD for the answer to their 





problems; crankshafts, constant nn .. 


velocity joints and transmission equipment 
for cars and tractors, turbine 
olades for aircraft engines and ships, 


all form part of BRD service to industry. 


EO) 


WALSALL 6551 


v 
c 
ie) 
<= 
joe 
o 
v 
- 


STAFFS 


ALDRIDGE 


B.R.D. COMPANY LTD 
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Rotella Multig ra e EVEN IN MIDWINTER... 


Extended Viscosity Range means one oil all the year round 


Rotella Multigrade flows freely at low temperatures— 
resists sludge formation. Shell Rotella means 
immediate cold start plus all the proved benefits of 


: Rotella fine quality multigrade oils: 
There are two Shell Rotella Multigrade Oils: 


Shell Rotella T Multigrade 10 W/30—for engines Improved fuel consumption 
that need ‘“‘Supplement 1”’ lubricating oils. Reduced engine wear 
Prolonged battery life 


(because starting is made easier) 
Suitable for diesel and petrol engines 
Increased vehicle availability 


Shell Rotella Multigrade Oils Ga) 


LEADERSHIP IN LUBRICATION 


Shell Rotella Multigrade 10 W/30—for engines 


} } 


that do not need such a high additive level oil. 
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WORLD - FAMOUS 


PIBRAT 


UNIT DESIGNERS LINK UP WITH 
BRITISH RUBBER MANUFACTURER! 










































































Phoenix and Getefo will make a new dynamic 
approach to your vibration problems 


Great news for British manufacturers! 
Phoenix are now producing rubber to metal 
bonded anti-vibration units which 

are designed by Getefo, acknowledged leaders 
in anti-vibration engineering. 

Getefo, or to give them their full name, 
Gesellschaft Fur Technischen 

Fortschritt MBH of Koblenz, pioneered the 
study of the dynamics of anti-vibration 
problems. Now, in this new 

association with Phoenix, the knowledge 
gained in their researches 


. a ’ Measuring the internal temperature 
is made available to British industry. anti-vibration mounting, di 


If you make a product which is subject to vibration, Phoenix can help you! 


RUBBER TO METAL BONDED 
ANTI- VIBRATION UNITS 
designed by Getefo 


Phoenix Rubber Co. Ltd. Slough, Buckinghamshire. Telephone: Slough 22307/9 
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HOW TO SAVE SPRING WEIGHT 
WITHOUT INCREASING STRESS 


Production spring with 6 
leaves redesigned as a 


4-leaf Ideal spring. 


15-leaf commercial 
vehicle spring redesigned 
as 12-leaf Featherlight 
equivalent without 
increase in maximum 
stress. 


ie TWwWS 
\ es s featherlight 
a Mis, cS) IDEAL SPRING 


TOLEDO WOODHEAD SPRINGS LIMITED 


AYCLIFFE NR. DARLINGTON and SHEFFIELD 3 
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up and 


Come to us at the drawing board stage 


SILENTBLOC LIMITED 


Andre Rubber Co. Lid. is another Silenthloc Company. 
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up and up 


go the sales of Silentbloc products. And 
up and up and up goes the new extension 
which will almost double our factory area. 
This will not only give us increased produc- 
tive capacity to meet growing demand, but 
will add significantly to our already ex- 
cellent facilities for research and develop- 
ment. We mean to lead the industry in 
the future as decisively as we have led it 
in the past. The new extension will begin 
production early in 1961. 








SILENTBLOC 


Anti-Vibration Devices 


Flexible Bearings Mountings 
Flexible Couplings Ball Joints 
“Vibrex” Panel Fasteners 
“Interlock” Locating Pins 
“ Flexsil” Couplings C.P.-Harris Shackles 
Extensible Spindle Bands 


MANOR ROYAL CRAWLEY SUSSEX 


Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 


Lid 


Melbourne. 
Broadway S$/ 102 


Silentbloc products are also manufactured by Silentbloc (Australia) Pty. 
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THE RIGHT APPROACH 


WITH OSBORN ENGINEERS’ CUTTING TOOLS 


When drilling, reaming, turning, shaping and milling 
or for any cutting operation—‘Mushet’ brands 
engineers’ tools are unsurpassed. Faster speeds and 
feeds and longer life. 


Please send for illustrated brochures 
SAMUEL OSBORN £8 CO. LIMITED 


CLitvyYyoe Se =e woRmn«s RRGEAZEET | 


MAKERS TEELFOUNDER ENGINEERS TOOLMAKERS 





Press 


DOWN-TIME 
CUT from days 


to minutes... 


with this 
INTERCHANGEABLE 


TORC-PAC 


AIR GLUTGH INCLINABLES 


These new look inclinables have been designed around the 
revolutionary TORC-PAC sealed-in-oil drive unit which 
never requires adjustment. Clutch and brake maintenance 
is eliminated by the permanently adjusted sintered bronze 
friction plates. TORC-PAC drives are completely inter- 
changeable and replacement service units which are avail- 
able from stock can be fitted in less than an hour. 


DRIVE UNIT GUARANTEED FOR 18 MONTHS 


MOTOR, STEEL FLYWHEEL AND CENTRALISED OLL LUBRICATION 
TORC-PAC DRIVE ENTIRELY 


> 
WITHIN PRESS FRAME ECCENTRIC SHAFT DRIVE 


WELDED STEEL FRAMES GIVE INCLINING ADJUSTMENT BY 
BIG VARIETY OF SIZES SINGLE SCREW 


MINIMUM FLOOR SPACE 22, 32 & 45 TON MODELS 


SN EF TPE a suit by VFCHKERS 
1346) (5 KWE L. i For further particulars write or telephone TODAY 
VOC cee ee MEM MME WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 


ALSO AT - BIRMINGHAM-TELEPHONE SPRINGFIELD 1134/5 - STOCKPORT—TELEPHONE STOCKPORT 5241 - GLASGOW-TELEPHONE MERRYLEE 2622 
acl 
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characteristic smoothness 


of the eight cylinder 


ROLLS-ROYCE 


is still further refined by 
torsional-vibration 


damper by 


METALASTIK LTD., LEICESTER 





Cast 
with 


Precision 


% Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


%* Engine blocks and cylinder heads 
in high duty iron. 

* Castings of the highest quality in the 
desired quantities at the right time. 


*% The greatest technical experience 
augmented by quality control 
of production. ' Morris Commercial 
Oil Engine Block in Cast Iron. 
By courtesy of B.M.C Limited. 


STERLING METALS LTD 


PHONE NUNEATON 4221 
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LYSAGHT-DeVILBISS 


LYSAGHT-DeVILBISS DIVISION OF JOHN LYSAGHT'S BRISTOL WORKS LTD. 47 Holborn Viaduct London EC1 Tel: City 4361 
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HOW AN 
ADHESIVE 
|BASED ON 


aa € 

Bonding a sealing strip in the weather 
channel round the engine of an Austin 7 
with adhesive based on Du Pont neoprene. 


At the Austin Motor Company's works at Longbridge, 


Birmingham, a large number of the assembly jobs involve 
bonding. Roof-linings, dashboard fittings and some 
weather-stripping require a secure and lasting bond. 


@ Up until 1958 many different types of adhesives were in use, 


rendering both the assembly work and the stock position 

unnecessarily complex. These were two of the reasons why the ) 
British Motor Corporation seized the opportunity to change 

to a neoprene-based adhesive that would do all the 

jobs previously done by a large variety of rubbers and cements. 

@ Du Pont neoprene is chemically stable and will dissolve in RB N 1) | \\ 
solvents and solvent mixtures to give adhesive solutions of 

varying viscosities and drying rates. It can be compounded to 


form the ideal adhesive for an almost limitless range of materials, 


For leathercloth in particular a neoprene-based adhesive is 
recommended. It will not weaken with age or degenerate under , 
those extreme conditions of weather to which exported vehicles 


are often subject. Bonds effected by solvent adhesives based 
on Du Pont neoprene are also highly resistant to degradation 

by oils, chemicals and water, as well as heat, sunlight and ozone. 
®@ To find out how adhesives based on Du Pont neoprene can 
solve your bonding problems, send the coupon below for further 
information and list of suppliers to the Du Pont Company 
(United Kingdom) Ltd., 76 Jermyn Street, London, S.W.1. 


Du Pont Company (United Kingdom) Ltd., 76 Jermyn Street, 


London, S.W.1, England. Please send me /iterature and a list of 


suppliers of adhesives made from Du Pont neoprene. 
NAME evcsscconsousecseceesesoooecose 
POSITION saccousnecseodeoussnccenss . 


REG. US. pat. OFF. COMPANY 
Established | 802 


BETTER THINGS FOR BETTER LIVING 
. «+ THROUGH CHEMISTRY 


AODRESS 
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CENTRELESS 


GRINDING MACHINES 


for accurate, high-output production 


SOME 
TYPICAL The type 4B machine illustrated is widely employed 


EXAMPLES for production of automobile components and is also a 

popular machine for the electrical and textile industries, 
in fact, wherever high output, close tolerance centre- 
less grinding is required. 
The grinding and regulating spindles are supported at 
both ends in super-precision roller bearings of equal 
resistance and the grinding wheel spindle drive is 
through a torsion bar to relieve the spindle of belt 
tension. The range of work diameters which can be 
ground on the 4B machine is 0°04 in.—6 in. and 
maximum length for infeed work is 11°8 in. 


Write to-day for full details of the Lidkoping range of 
centreless grinding machines. 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM, Phone: Midland 3431. Also ot LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Comre! 0922 
i 322 
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Workshop angle 
and D.O. viewpoint 


Now that machining costs are so high, the 
legibility of working drawings has become of 
supreme importance. ILFORD Azoflex 
photoprinting papers give maximum legibility 
combined with speed of production and long life 
in normal storage and use. That is the workshop 
angle combined with the viewpoints of the 
drawing stores and D.O. 


More specifically, the D.O. is interested in the 
Azoflex dyeline process because no ducting or 
darkrooms are necessary ; the process is dry, there 
are no fumes or excessive heat generated. 


An economical and time-saving feature is that the 
correctness of exposure/machine speed can be 
gauged and adjusted immediately, even in the 
largest Azoflex models, because the Azoflex copy 
emerges fully processed in seconds and within 
view and easy reach of the operator. 
Inexperienced staff quickly grasp the simple 
details of Azoflex machine operation. 


Photograph by courtesy of Duraglass Limited 


Your company might benefit . . . 


we | l Many business and industrial concerns find that it pays 
Zz © ' @ » S to hire certain AZOFLEX machines — rather than buy 
them outright. Enquiries will be treated with the utmost 

discretion, and will not commit you in any way. 





Photoprinting Papers and Machines 


ILFORD LIMITED INDUSTRIAL SALES DEPARTMENT AZ22C + ILFORD * ESSEX 
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A single-cylinder power Today, there’s always service Passenger Pastry gives 


soothing advice to Mechanic 


close to hand for people who use Pastry, swinging on the starter 
of a 1903 De Dion-Bouton 


from the Montagu Motor 


plant. But cylinder 


the road. Like people who use 
diesel. Like you. BP Diesel is 


available at Agency sites 


Museum. This single-cylinder, 
6 h.p. Model Q was driven 
on last year’s Brighton 


won't spark. Trouble. 
Service? Not unless the 
blacksmith’s handy. 
Do-it-yourself. Or get a 
horse. The good old days! 


PETROL 


AGENCY <THIS IS THE SIGN TO LOOK FOR ia a8 


[=A 
DERV 


. . ‘ Run R Pp * 
throughout Britain. And with enteaiee eis 


a Diesel Agency Card issued by 
Shell-Mex and B.P. Ltd your 
drivers can fill up with BP Diesel 


on credit, or cash at agency rates. 
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Tapping an Electric 
Arc Furnace to produce 


For more than sixty years the Alloy Steel making furnaces a 60 ton ingot. 


at Firth brown have been ‘‘on stream’’ with success. From 
the melting shops, forges and machine shops at Atlas 
Works have come those world famous alloy steel products, 
which engined the world’s record breakers on Land, at 
Sea, and in the Air. 

In every sector of British engineering, the alloy steel stream 
which is tapped at Atlas Works plays its pre-eminent and 
often pioneering part in maintaining Britain’s leadership { 


nhaitalala i BROWN 


ALLOY STEELMAKERS ‘eiaiieaiiat a FOUNDERS HEAVY ENGINEERS 
THOS FIRTH JOHN BROWN IMITED SHEFFIELD ENGLAND 
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Top gears 
for the 
PNUh elaateleli c= 
Industry 


Centrifugally cast from 

Taurus bronze, with profile 

ground worm threads — just two of 

the reasons why David Brown gears 

are tops for accuracy, smooth running and 
dependability. D.B. gears are tops for range too! 


Get into top gear yourself— get onto David Brown. 


GEAR DIVISIONS, PARK WORKS, HUDDERSFIELD rELEPHONE: HUDDERSFIELD 3500 
32 


CA st 
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LAPASLA 


takes care of the braking 


NON-FADE MOULDED BRAKE LININGS AND CLUTCH FACINGS 


CAPASCO LIMITED - 114 & 116 PARK STREET - LONDON W1 - TELEPHONE: GROSVENOR 6022 
TA £240 
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in high duty iron 
for disc brakes 


Darcast foundries are currently producing 
quantities of discs and calipers 

in high duty cast iron for use 

on disc brake assemblies. 

The excellent results obtained, 

coupled with the economies gained, 

have fully justified the use of 

Darcast high duty irons 

on these most important 

components. 

















Iiustrations by courtesy of 
Messrs. Girling Limited and 
Lockheed Hydraulic Brake 
Co. Limited. 


DARTMOUTH AUTO CASTINGS LTD 


SMETHWICK 40 STAFFS 


SPECIALISTS IN HIGH DUTY IRON CASTINGS 
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The constantly increasing demand for Avdel Indus- 
trial Fasteners makes it necessary to plan for a 
constant increase in production—not just for the days 
ahead but for the months and years ahead. 

Avdel have planned to keep a jump ahead of all 
demands by doubling their production capacity 


AVIATION DEVELOPMENTS LIMITED 


in this new Welwyn Garden City factory, planned for 
occupation during May. 

Avdel, the leading specialists in the field of high 
speed, high strength, industrial fasteners offer an 
unequalled technical advice service from the initial 
planning stage through to production. 


INDUSTRIAL FASTENERS 


WELWYN GARDEN CITY 


HERTS 


AD4 
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Perfect repetition — as provided by Araldite epoxy resins for jigs, fixtures 
and press tools. Replicas cast in Araldite are quickly and economically 
produced; they do not shrink on setting, and are resistant to damp and 
chemical attack. 


CIBA (A.R.L.) LIMITED - Duxford - Cambridge - Telephone: Sawston 2121 



































AP 588 
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Differential Cage in 
** As sound as a Gloucester Malleable casting ”’ is no mere phrase. Malleable Iron. Weight 83 lbs. 
It is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 
They are also accurately set under modern presses, using dies made 
to the limits required, to ensure that castings can be machined 
without costly delays. 
Always consult Gloucester at the designing stage — even before. 


A typical Gloucester Malleable specification 





Gloucester Gloucester Lamellar Vehicle Steering Box 
Blackheart Malleabl Pearlitic Malleabl. gm . 
we oe nent — in Malleable Iron. Weight 63 Ibs. 


Elongation ne 18% Elongation ‘ 5% 
Yield Point .. 12 tons Yield Point +. 24 tons 
Tensile Strength 25 tons psi Tensile Strength 35 tons psi 





ee 


BLOLCLST#R ~ 
a 














= THE HOME OF 
GLOUCESTER += GOOD CASTINGS 


Gloucester Foundry Ltd., Emlyn Works, Gloucester - Telephone: Gloucester 23041 + Telegrams: ‘ Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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For the Fire, Police and Ambulance Services, where 


complete and continuing transmission reliability 





must never be in doubt, the automotive industry is 







content to place its trust implicitlyin... 


HARDY SPICER wilted 
PROPELLER SHAFTS 


HARDY SPICER LIMITED 
Chester Road - Erdington - Birmingham 24 Telephone: Erdington 2191 (18 lines) Telex No. 33414 Birtieia 
Automotive Division of BIRFIELD INDUSTRIES LIMITED Group 
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4 
VERSATILE HOISTS Qf 


‘Aro-Broomwade 
PNEUMATIC HOISTS 


THE SMALL HOISTS 
WITH THE BIG PULL 


Half-ton Model lifts 4 ton at 25 ft. per 
minute. Pendant Type weighs 34 Ibs. Pull 
Type weighs 29 Ibs 

One-ton Model lifts 1 ton at 12 ft. per 
minute. Pendant Type weighs 48 Ibs. Pull 
Type weighs 43 Ibs 

Both Models available with roller or link 
chains. Ideal for Machine Shops and 
Loading Bays. Cuts out crane waiting time 
and... SAVES YOU MONEY. 


Write now for full details. 








““BROOMWADE’’ 
Air Compressors and Pneumatic Tools 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. Box No. 7, HIGH WYCOMBE, BUCKS, ENGLAND. 
Phone: High Wycombe 1630 (10 lines) Grams: “Broom”, High Wycombe. Telex: 83-127 
857SAS 


See ‘Broomwade’ at The Engineering, Marine, Welding & Nuclear Energy Exhibition 
April 20th- May 4th, Stand 8, Row H, Grand Hall, Olympia. 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


J. A. NORDBERG LTD 
171 QUEEN VICTORIA ST 
LONDON, E.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS 
Tel: Garstang 3308 
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AND SILICONE RUBBER 
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HYDRAULIC PACKINGS 
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The 
greatest variety 
of COATED SHEETS 


Richard Thomas & Baldwins, pioneers of modern 
steel sheet manufacture, offer the widest variety of 
coated sheets. 

RTB hot-dipped and electrolytic tinplate are world- 
renowned; so are RTB heavily-tinned sheets, used for 
a wide range of applications from gas meters to dairy 
utensils. 

RTB ‘Speltafast’ galvanized sheets (flat and corru- 
gated) and coiled strip, made in the most up-to-date 
plant of its kind, retain their tight coating of zinc 
spelter, which stands up to pressing and forming 


without flaking. 


There are RTB coated sheets 
FOR EVERY 
MANUFACTURING 
PURPOSE 


For example, RTB tin-terne, terne-coated and lead- 
coated sheets, all having a high corrosion resistance 
and lending themselves to easy fabrication, are used 
for a great variety of finished products ranging from 


petrol tanks to ventilation ducting. 


A recent RTB development is the ‘ARTBRITE’ 
series of P.V.C. coated sheets, available in various 
decorative finishes, glossy and matt, plain and pat- 
terned. Normally based on RTB galvanized sheets, 
‘Artbrite’ sheets are resistant to abrasion and to a 
great many chemicals; further, they have extra- 
ordinary ‘workability’, being suitable for practically 
every operation that the RTB steel sheets will stand. 


‘Artbrite’ sheets are weather-resistant. 


Richard Thomas & Baldwins 
(Sales) Limited 


HEAD OFFICE: 47 PARK STREET, LONDON, W.1 





Advanced techniques 
and reliable service 
have established for 


Smethwick Drop Forgings 


a fine reputation 


SMETHWICK DROP FORGINGS LTD: SMETHWICK & KIDDERMINSTER 





SINTERED RINGS 


TRADE MARK 


THE LATEST DEVELOPMENT IN POWDER METALLURGY 


High tensile in relation to EN value 


giving unique strength properties 
Controlled porosity providing self lubrication 


Already approved by leading manufacturers 
of Shock absorbers. Auto-transmissions 


and Powered Steering 


THE BRITISH PISTON RING CO. LTD., COVENTRY, ENGLAND 





MIDCYL RESEARCH 


helps smooth out problems 


i aa 


it is the continued research of Midcy/ that 
helps smooth the way of the Auto Engineer 
with such of his problems as are associated 
with Cylinder Blocks, Cylinder Heads, Camshafts 
and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 





AMONG THE NOTEWORTHY FEATURES 
OF THE 848 CM’ ENGINE OIF HI 
B.M.<( ADO 158 CAR ARI THE SI 
’F PRESSED STEEL VALVE ROCKERS 
AND A SINGLE CASTING FOR THI 
INLET AND EXHAUST MANIFOLDS 


Published the 


} 1! 


second Wednesda 
IFFE PRODUCTION I t 

Dorset House, Stamford Street, 
- Waterloo 


Telegrams + Slideruls 


Telephone 


is £ 3 Os Od including the spe nume 
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Industrial Belt Drive Notes on the Fenner SpacesaVer 


; 


substantially reduces the size, weight and 


” 
f of instaliations 


Polyslip 1M Dry Bearings 


ntroduces 


Bound Brook Bearings Ltd 
mproved range embodying polytetrafluoro- 
thylen 

Lucas Electronic Ignition System Efficiency at very high 


engine speeds obtained by the use of a tranststori red circuit 


New British Cars Jaguar E type 

Suspension Levelling Armstrong hydraulic device that 
s not entail the use of an engine driven pump 

Books 

wtomobile 


B.M.¢ 


recently 


Brief comments on recent publications pertinent to 
engineering 
Turbine 


Industrial Gas Austin single-shaft unit 


announced, which 1s designed to give an output of 
250 b.A t 


Hi-Ton Facing and Centring Machine An automatic- 


7a) 


cycling, first-ope 


ration machine for forged components 
Schutte Type SE 16 Automatic A high-speed, fast- 
vcling, six-spindle machine with a maximum bar capacity 
f 18 mm diameter 
Data Processing at Standard-Triumph International 
Recently installed at Canley is a Leo digital computer, 
supplemented by Friden Flexowriters and other processing 
equipment, to constitute a complete automatic office 
British Clearing Torc-Pac Presses A range of new 
pen-backed, inclinable presses manufactured by Vickers- 


Armstrongs Ltd, at Crayford 
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ich timber ? 


You don’t use oak for a cricket 


bat nor ebony for a ladder ! 


It’s the same with ball or rollet 
bearings. When it comes to 
choosin the right type of 


oO 
bearing for a given duty and 
a trouble-tre« life, ‘oF * can 
offer unrivalled experienc: 
with its world-wide inte 
change of expert technical 
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Tank Filler Arrangements 


ECENT developments in petro] station forecourt 
equipment have tended to show up the inadequacy 
of fuel tank filler arrangements on vehicles. Although 
the latest equipment available for garages and filling 
stations is capable of delivery at about 12 gal/min, 
vehicle filler necks and tanks in some instances will 
accept the fuel at little more than half this rate. 
Blow-backs, often experienced when the modern 
refuelling pumps are used—especially as the level in the 
tank approaches to within a gallon or so of the full 
capacity—cause users of the vehicles to feel aggrieved 
because of not only the loss of fuel but also the staining 
of the paintwork. There is another aspect which, 
perhaps, is not so obvious: it is that site attendants, 
being unsure as to which vehicles will fill without blow- 
back, tend to restrict to an unnecessarily low rate the 
delivery to all of them, and this nullifies the advantages 
of modern pumping equipment, with the result that 
there frequently are queues of cars at the pumps and 
the petrol stations concerned lose customers 
Obviously there is a case for consultation between 
vehicle manufacturers and the oil industry. The main 
problem facing automobile designers, of course, is that 
of making provision for the air to be displaced from the 
tank during the whole of the time that the fuel is being 
delivered into it. This is complicated by the fact that 
the liquid entering tends to drag air in with it, or at 
least to impede the outward flow, and emulsification can 
take place in the filler neck, especially if not straight. 
One solution is the fitting of a vent pipe of a diameter 
large enough to allow the displaced air to pass out 
through it instead of up the filler tube. A simpler 
expedient is the employment of a filler tube of adequate 
diameter and optimum shape and cross section: experi- 
ment tends to show, for example, that an elliptical cross 
section would be better than a circular one. Ideally, as 
regards preventing blow-back, the junction between the 
lower end of the tube and the tank should be at the 
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centre of the top panel of the tank. The position of the 
upper orifice of the tube is also important in respect 
of the avoidance of damage to paintwork during refuel- 
ling operations. Since vehicles may be refuelled from 
either side, the ideal position for a single filler is midway 
between the sides of the rear skirt panel; although this 
is not always practicable, the placing of the filler 
orifice on one side, forward of the rear wheels, surely 
could be avoided. 

In discussions on this subject, it is necessary to 
avoid thinking solely in terms of the improvement of 
current practice. As standards of living increase and 
labour costs become still higher, a point will be reached 
when no filling station proprietor will be able to bear 
the cost of operating two or three shifts of pump 
attendants for seven days a week. This inevitably will 
lead to strong demands for the provision of slot machine 
type self-service equipment. Although in many countries 
legal requirements cannot currently be met by such 
arrangements, they may be changed when the need 
becomes more pressing. 

The main problem, that of eliminating fire risk, might 
be solved by fitting a device such as a conical, flexible 
diaphragm over the tank filler aperture and pushing the 
delivery nozzle through a central hole in the diaphragm 
—the edges of the hole would, of course, have to seal 
effectively round the nozzle, and venting would have to 
be studied. It would be relatively easy for a pressure 
actuated switch to be incorporated, as a safety measure, 
to stop delivery as soon as the tank became full. 

Although this may be rather a long term view, the 
possibility of these developments occurring should not 
be overlooked. Obviously vehicle manufacturers would 
be loath to add to their cars yet another complication, 
in the form of special vents and seals over the filler 
apertures, so it is a development that is most likely to 
be introduced as an anti blow-back device by the 
accessory manufacturers supplying the retail trade. 





The lines of the ADO 15 are highly functional and 
there is a complete absence of concession to the 
styling tricks now in favour. Although the car is 
a genuine four-seater, its overall length is almost 
exactly 10 ft, and overhang at both ends is small 


B.M.C. ADO 15 


Part |: The 848 cm’ Four-Cylinder Engine, the Gearbox and the Final Drive to the Front Wheels 


‘INCE about the middle of the last decade, the European 
concept of the so-called people’s car has, by the familiar 
processes of evolution, passed from the bubble car to the 
genuine small car of very compact design. Although they 
are thoroughly practicable in most respects, these small cars 
tend to have one or both of two major shortcomings: the 
first is inadequacy of the accommodation, in terms of the 
comfortable conveyance of four adults, and the second is a 
relatively low power : weight ratio, which restricts their 
acceleration, particularly when a full load is carried. Conse- 
quently, hard driving is necessary to keep up with the 
traffic stream, and this in turn leads to undesirably high 
rates of wear. Few small engines, too, can be driven at high 
speeds and loads without being noisy. 

When The British Motor Corporation decided some four 
years ago that a large potential market existed for a smaller 
car than its Morris Minor 1000 and Austin A.35 models, 
the design team’s terms of reference covered accommodation 
for four full-size adults and a performance at least equal to 
that of these existing vehicles. It was also stipulated that 
there should be adequate stowage space for luggage and 
other articles; the overall length should not exceed 10 ft, 
all wheels should be independently sprung, and the fuel 
consumption under normal driving conditions should be 
substantially in excess of 40 m.p.g. 

Here, clearly, was a formidable list of requirements, 
which could only be satisfied by major departures from 
orthodox practice. The challenge was met in the most able 
fashion, with the result that the ADO 15 car—produced in 
two almost identical versions, as the Austin Seven and the 
Morris Mini-Minor—has already become acknowledged as a 
leader in its class and may well have started a new trend. 
While the efforts of the design staff deserve high praise, 
credit must be given also to the B.M.C. management for 
approving the production of such an unconventional design. 
Full justification of this initiative is afforded by the fact that, 
at the time of writing, over 160,000 units had been sold 
since the cars were introduced during the summer of 1959. 
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The most outstanding single feature of the vehicle is 
undoubtedly the placing of the 848cm* four-cylinder 
power unit transversely at the front, driving the front 
wheels. In this way, the longitudinal space requirement of 
the engine is no greater than that of a conventionally installed 
opposed twin-cylinder unit, thereby leaving available for 
the occupants almost the entire space between the wheel 
axes. The transverse crankshaft layout is, of course, not new: 
it is also used in the case of the parallel-twin-cylinder engine 
of the N.S.U. Prinz, introduced a year earlier than the ADO 
15. However, the B.M.C. application appears to be the first, 
at least in modern times, to feature a frontally mounted, 
four-cylinder engine. The radiator is mounted at the left- 
hand end of the unit. 

Having decided on a transverse, frontally installed engine, 
the B.M.C. design team was then faced with the problem of 
evolving a satisfactory layout for the transmission. The 
solution to this problem is particularly ingenious. Since the 
available width was insufficient for the gearbox mainshaft to 
be in line with the crankshaft, the drive had to be turned 
through an angle; the simplest and most compact assembly 
was obtained by making this angle 180 deg. However, as a 
further means of achieving maximum passenger space, with 
minimum frontal overhang, the gears and selector mechanism 
are carried in the engine sump, not in a separate casing. The 
sump, incidentally, was originally a magnesium alloy casting, 
but commercial considerations dictated a change to aluminium. 

Because of the need to reverse the drive through 180 deg, 
the clutch—instead of being of the conventional through- 
drive type—is of the design commonly employed on motor- 
cycles, in which the driven member is attached to a sleeve 
embracing the driving shaft. In the ADO 15 layout, the 
clutch centre is mounted on the end of the crankshaft, and 
the driven member carries a spur gear at its inboard end. 
This gear meshes with an idler gear, which in turn drives 
another gear on the input shaft of the gearbox, thereby 
bringing the mainshaft clear of the crankshaft assembly. 

Since the differential output shafts of the final-drive unit 
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are parallel with the gearbox mainshaft, the customary 
crown wheel and pinion are replaced by a pair of spur gears 
the pinion is mounted on the mainshaft, and the large gear 
in a casing bolted to the rear face of the sump. The drive is 
transmitted to the front wheels by two half-shafts, universally 
jointed at each end; a splined, sliding coupling is embodicd 
in each inboard joint. Because of the inevitable lack of 
torsional flexibility in a front-wheel-drive system, these 
inboard joints have rubber elements; the outboard joints are 
of the constant-velocity type, owing to the relatively large 
angles of articulation involved. 

It is generally thought that resonant vibrations of the body 
structure are more difficult to avoid with a transverse engine 
installation than where the crankshaft is longitudinal. Accord- 
ing to B.M.C, however, the magnitude of this problem has 
been over-rated, certainly in the case of small engines, 
though care is necessary in the selection of the method of 
engine mounting. In Part II of this article, details will be 
given of the mounting system employed on the ADO 15 
vehicles. The engine and final-drive unit are carried on a 
sub-frame, which is attached to the front end of the body 
shell and also provides the anchorage points for the indepen- 
dent suspension. 

Geometrically, the front suspension is orthodox, since it 
is of the familiar double transverse link type, but it is remark- 
able for the use of variable-rate rubber springs. A rack and 
pinion steering system is employed; the rack unit is mounted 
on the body structure instead of on the sub-frame, in order 
to simplify the removal of the complete frontal assembly 
for major servicing or repairs. 

The design of an independent suspension system for the 
undriven rear wheels presented no great difficulty. A 
simple trailing arm layout is employed and, again, rubber is 
the springing medium. The arms are pivoted on a second 
sub-frame, which incorporates anchorages for the spring 
units. 

In the body structure, normal B.M.C. practice is followed, 
with one noteworthy exception. This is the use of externally 
flanged joints between the main sub-assemblies. The 
principal object of using such joints is to facilitate production, 
but a virtue has been made of necessity, in giving them a 
minor styling function. Fortunately, though, the stylists 
have not been permitted to make the lines of the body 
conform to the current vogue, which would not suit so small 
a vehicle. In spite of its very functional shape—or perhaps 
because of it—the car has a neat and purposeful attraction 
of its own. 

Mention was made earlier that the ADO 15 body is a full 
four-seater. This is no mere sales propaganda, for the 
passenger space is as great as that of the Morris Minor 1000; 
in fact, certain internal dimensions are greater than their 
equivalents in the larger car, although the overall lengths 
differ by as much as 28 in. No less remarkable is the amount 
of stowage space for luggage, parcels and other impedimenta 
The boot is of only moderate capacity but its lid is hinged 
at the bottom and adequately supported to serve as a platform 
for the carriage of additional baggage. There are also large 
pockets in the doors, others alongside the rear seat and 
beneath its leading edge, and the usual shelf between the 
squab and the rear light. Finally, the effective width of the 
parcels shelf on the dash is greater than average, since it is 
interrupted only by the speedometer, which is situated 
medially to suit both right-hand and left-hand drive 

It might be thought surprising, in view of the ultra- 
modernity of so much of the car, that quite extensive routine 
lubrication of the chassis is necessary. The reason for this 
is that the Corporation, in spite of its extensive investigation 
of bearings not requiring regular lubrication, is still not 
satisfied with the reliability of the available sealing arrange- 
ments. Some simplification of servicing results, however, 
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from the fact that the gearbox and final-drive unit share a 
common oil supply with the engine 

Because of the transverse, frontal disposition of the engine, 
accessibility is excellent for such work as decarbonizing, or 
checking the valve clearances or contact breaker gap. The 
rearward side of the unit is no less accessible than is either 
side of most conventionally mounted engines. As has 
already been mentioned, the complete sub-frame, engine, 
transmission and suspension assembly can readily be detached 
from the vehicle for any work of a major nature 

Although the power unit is very near the front of the 
vehicle, the installation is considered to be less vulnerable to 
frontal impact than is one with a conventional longitudinal 
disposition of the engine. It is almost unknown, with any car, 
for the main structure of the engine to be broken in a collision, 
and a smashed distributor is cheaper to replace than is a 
damaged radiator. There has been some criticism of the 
susceptibility of the ignition system to water thrown up by 
preceding vehicles, but this matter is receiving attenticn. 

The first extension of the Austin and Morris ranges of the 
ADO 15—which originally comprised only standard and 
de luxe saloons—came in August 1960, with the introduction 





Owing to its lateral 
situation, the engine 
occupies little of the 
car’s length Ie is 
neatly installed on a 
fabricated sub-frame 


The cylinder block casting of the Series A engine is employed also 
for the ADO 15 power unit 
longer, to suit 


but the crankshaft has a shorter throw 
the different clutch layout 


and its rear end is 
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of a 5cwt van of both makes. Apart from the obviously 
necessary differences in the body, the van version has a 
wheelbase 4, in longer than that of the car, in order to 
provide the desired floor area for the carriage of goods. 
Because of the low, flat floor permitted by the front wheel 
drive, the overall height is virtually the same as that of the 
car; the capacity of the body is normally 46 ft*, but it can be 
increased to 58 ft* if the passenger’s seat is removed. 

During September 1960, an estate car version was added 
to each range. The Austin Seven model is called the Country- 
man and the Morris variant the Traveller; both terms have 
already been used by B.M.C. for this type of body on larger 
vehicles. As would be expected, these estate cars have the 
longer wheelbase. Consequently, the passenger accommoda- 
tion is almost identical with that of the normal saloons, but 
the capacity for carrying luggage or goods is considerably 
increased. In the manner customary for such vehicles, the 
squab of the rear seat folds forward to permit the carriage 
of really bulky or awkwardly shaped items. 


Engine 

The engine of the ADO 15 has much in common with the 
B.M.C. Series A 948 cm® unit, which has given such good 
service in the Austin A.35 and A.40 and Morris Minor 1000 
vehicles. Since this larger engine, in the form employed in 
the Austin-Healey Sprite, was described in the July 1960 
issue of Automobile Engineer, a detailed description of its 
derivative is hardly necessary. Instead, its basic layout will 
be reviewed and reference will be made to certain noteworthy 
features and to the differences from the Series A power unit 


First, however, it should be mentioned that the Series A 
engine was evolved from the 803 cm* unit fitted to the 
original post-war Austin A.30 car. This smaller engine had 
a stroke of 76-2 mm, which was retained for the Series A, 
but its bore was only 58 mm, giving the rather high stroke: 
bore ratio of 1-31:1. The increase of bore to the 62-9 mm of 
the Series A unit was made without increasing the external 
length of the block, by siamesing the front and rear pairs of 
cylinders; the water space between cylinders 2 and 3 was 
retained. To withstand the higher power output and torque 
that resulted from the greater swept volume, the crankshaft 
and connecting rods were strengthened. 

For the ADO 15 engine, the Series A block and head are 
employed without alteration. However, the swept volume 
has been reduced to 848 cm® by fitting a new crankshaft 
having a stroke of 68:26mm. The resultant stroke : bore 
ratio of 1-08:1 is more in line with current thought on this 
aspect of design than was the Series A figure of 1:21:1. As 
a further means of rationalizing production, the Series A 
crankshaft bearings and connecting rods have been adopted; 
the appropriate clearance volume is obtained by the use of 
pistons that are higher above the gudgeon pin axis than are 
those of the 948 cm* power unit. 

Regarding the basic design, the block is an orthodox iron 
casting, and the joint face with the sump is on the horizontal 
plane through the crankshaft axis. The forged crankshaft 
embodies integral counterweights on the webs adjacent to 
each of the three main bearings. These bearings have white- 
metal linings, whereas the big-end bearings are lined with 
copper-lead, having an indium overlay. Because of the 


relatively short stroke, the journal overlap is considerable, so 
the shaft should be well able to withstand sustained operation 
at high r.p.m. 

As on the 803 cm* and Series A engines, the big-end eyes 
are offset by 4 in from the cylinder axes, as viewed in longi- 
tudinal section. In the case of cylinders 1 and 4, the offset 


is towards the centre main bearing, and on the other two 
rods it is away from this bearing. Though this offset does 
cause the thrust line to be displaced from the middle of the 
bearing surface, it permits the use of a wider centre bearing, 
and more robust webs adjacent to it, than would otherwise 
be possible with the cylinder spacing chosen. 

Following usual B.M.C. practice, the big-end eyes are 
split obliquely, at an angle of 45 deg to the major axis of the 
rod; this construction, of course, is to enable the piston and 
rod assembly to be withdrawn or inserted through the 
cylinder bore. The bearing cap is located by tongues, one 
on each side, which register in slots on the rod. Since the 
rod was designed for a longer-stroke engine, the ratio of its 
length to the stroke is above average, at 2:14:1. Another 
typical B.M.C. feature is the clamping of the gudgeon pin 
in the small-end eye. It is the opinion of the company’s 
engineering division that it is easier to ensure a reasonable 
degree of quietness with this arrangement than where the 
gudgeon pin is fully floating, since only one clearance is 
involved. Certainly, in the case of the various B.M.C. 


This transverse sectional view of 
the ADO 15 engine shows how the 
gearbox shafts are situated below 
the crankshaft The  final-drive 
reduction is effected by means of a 
pair of helical spur gears. Among 
the other noteworthy features of the 
engine are the use of combined 
inlet and exhaust manifolds and 
of fabricated type valve rockers 
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Above the crankshaft, the engine differs from the Series A unit only in respect of the pistons, which are taller above the gudgeon pin, to keep the 


compression ratio at 8-3: 1 
shaft and embodies a helical gear 


engines, wear between the pin and the piston is no more 
pronounced than in fully floating layouts. 

The side mounted camshaft is driven from the front end 
of the crankshaft by a single-row roller chain of j in pitch 
At the front, the camshaft is carried in a steel backed white- 
metal bearing, but the other two bearings are machined 
directly in the block. The rear end of the shaft is counterbored 
to receive the slotted spindle of the Hobourn-Eaton lobe 
type oil pump, which is driven by means of a peg. This 
pump is primed initially, through a hole in the side of the 
block casting, and thereafter retains sufficient oil when at 
rest to be self-priming. A nominal capacity of 8 pints is 
quoted for the sump which, as already stated, also serves the 
gearbox and final-drive unit. 

The camshaft actuates the solid push rods through the 
medium of bucket type tappets, which run directly in the 
block. Oil is fed to the camshaft front bearing, and thence, 
through internal passages in the block and head, to the 
hollow rocker shaft, which is mounted in four horizontally 
split pedestals, and has radial drillings for the lubrication of 


the rocker bearings. Unusally, the rockers are not stampings, _. 
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The clutch is mounted on an extension of the crankshaft; its output member is splined to a sleeve that floats on the 
An idler gear is interposed between this gear and that mounted on the first-motion shaft of the gearbox assembly 


but each consists of two 11 s.w.g. steel pressings. One 
pressing is the mirror image of the other and the two are 
joined by projection and butt welding. Each incorporates 
a flanged hole that forms half of the bearing housing. The 
rocker bearings are Clevite 8 wrapped copper-lead bushes. 
Internal passages take the oil from the bearing surface of 
each rocker to the ball face that seats in the push rod cup end. 
These rockers, which are made by Vandervell Products Ltd, 
are both lighter and cheaper than were the stampings used 
on the A.30 engines and on the earlier Series A units, which 
are now fitted with the pressed components. 

Dimensions and other particulars of the valves and springs 
are quoted in the accompanying table. The valves are 
installed vertically and in line in the cast iron cylinder head. 
Oil loss down the valve guides is minimized by means of 
chamfers on the upper ends of the guides, shrouds round the 
upper portions of the valve stems, within the springs, and 
rubber O-rings below the collets. All the ports are on the 
rearward side of the engine, as installed, and the inlet ports 
of cylinders 1 and 2, and those of cylinders 3 and 4, are 
siamesed. This commonly employed arrangement does 
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The thermostat is housed conventionally, at the front of the cylinder 
head. Each overhead rocker comprises two steel pressings, which are 
welded together and house a Clevite 8 wrapped type copper-lead bush 


simplify the manifolding and, although in theory it tends to 
give a lower volumetric efficiency than does the use of 
separate ports, it is the opinion of B.M.C. that, in the case 
of an engine with one carburettor, this disadvantage is 
offset by the improved distribution. Siamesing is also 
employed for the exhaust ports of cylinders 2 and 3. 

The combustion chamber is, of course, of the heart shape 
developed by Harry Weslake from the orthodox bath tub 
design. A compression ratio of 8:3:1 has been adopted, 
which is the same as the higher of the two ratios available in 
the Series A engine. Because of the usual scale effect, the 
ADO 15 unit has, in fact, a lower octane requirement than 
has the 948 cm* model on that ratio. The valves are common 
to both engines: since the valve lift is also the same, the 
ratio of opening area to swept volume is about 12 per cent 
greater in the case of the smaller unit. 

A combined inlet and exhaust manifold casting 
developed for the ADO 15 and has subsequently been 
adopted also for the Morris Minor 1000, which likewise 
has an S.U. carburettor. The casting is of iron and embodies 
an effective hot spot, consisting of a common wall at the 
middle of the gallery of the inlet portion. A downdraught 
angle of 30 deg is given to the S.U. HS2 instrument. To the 
intake of the carburettor is bolted an aluminium elbow 
that connects it to the paper element air filter. The carbur- 
ettor is fed by an S.U. PD electric pump mounted on the 
rear sub-frame. 

Bolted to the left-hand end of the sump is a bracket 
fabricated from 10 s.w.g. steel.. This bracket carries one of 
the rubber block mountings of the power unit—to be 
described in Part II of this article—and it also forms the 
lower support of the radiator, the top of which is attached 
to the cylinder head by a second bracket. To minimize the 
effects of high-frequency vibrations, rubber washers are 
embodied in the radiator mounting. The capacity of the 
engine cooling system is 5} pints, which is increased to 6} 
pints when the heater is fitted. 

Encircling the four-blade fan, to increase its efficiency, is 
a shallow duct of sheet steel, which is integrated with the 
radiator shell. Air enters the engine compartment through 
the normal frontal opening in the bonnet, is blown through the 
radiator by the fan and is exhausted through a grille in 
the inboard panel of the left-hand wheel arch. 
air is assisted by the fact that an appreciable depression 
exists under the front wings when the vehicle is in motion 
To overcome criticism of noise at high engine speeds, a new 


was 
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The flow of 


design of fan with a larger number of blades has been 
evolved and is going into production. 

Curves for ihe engine performance, measured at the 
flywheel, are reproduced in an accompanying illustration. 
Those shown by full lines are for the engine to B.M.Cs 
standard test specification. The gross performance, shown 
by dotted lines, is measured under conditions similar to 
standard except that the air filter is removed and manual 
controls are employed for the carburettor and ignition. 
Chain dotted lines are used to indicate the performance as 
installed; the engine specification then differs from that 
for the standard curves in that the cooling fan is fitted, and 
the car’s exhaust system replaces that of the test bed 
installation. 

It is of interest that the gross power output of 37 b.h.p. 
at 5,500 r.p.m. is slightly greater than that of the Austin 
A.40—which has a Zenith carburettor and produces 36 b.h.p. 
at 4,800 r.p.m.—and less than that of the Morris Minor 
1000, which is 40 b.h.p. at 5,000 r._p.m. The higher specific 
output of the ADO 15 unit, 43-7 b.h.p litre as against 38-0 
for the A.40 and 42.2 for the Minor, is mainly attributable 
to the proportionately larger valves, which have made 
possible an upward extension of the speed range. Whereas 
the respective maximum piston speeds of the two 948 cm?’ 
engines are 2,400 and 2,500 ft min, that of the ADO 15 unit 
is 2,460 ft min. 

As would be expected, however, this virtual parity of top 
end performance is not maintained in terms of maximum 
torque, the figures for which—in the same order as before— 
are 50 lb-ft at 2,200 r.p.m, 50 lb-ft at 2,500 r.p.m, and 44 
lb-ft at 2,900 r.p.m; the effect of the larger ratio of valve 
area:swept volume on the speed is considerable. The ADO 
15 has a maximum gross b.m.e.p. of 132]b/in*, about 
average for an engine of this type, and its b.h.p in® of piston 
area is 1:92. Because of the incorporation of the gearbox 
and final-drive unit, the power: weight ratio of 0-12 b.h.p/Ib 
is clearly not directly comparable with that of most other 
engines. The ratios of maximum torque: torque at maximum 


A single iron casting 
forms both manifolds ; 
to provide a hot spot, 
there is a common wall 
between the portions 
It is now used on the 
Morris Minor 1000 car 
as well as the ADO 15 


J 


Performance’ curves 
for the ADO 15 engine. 
An explanation is 
given in the text 
regarding the condi- 
tions of test applying 
in each of the cases 
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Valve data—PRINCIPAL DIMENSIONS AND SPECIFICATIONS 





Exhaust 


Inlet 





En.52 En.59 
14 in 1 in 
#4 in #§ in 

0:-2793 to 0:2798 in 0-2788 to 0:2793 in 


Material 

Head diameter 

Throat diameter 

Stem diameter 

Diametral clearance 
in guide 

Seat angle 

Face width—on valve 

on seat 

Spring material 

Wire diameter 

Coil outside diameter 

Number of effective 
coils 44 

Free length 1% in 

Installed length 1 4f in 

Spring rate 104 Ib in 

Valve lift 0-281 in 

Operating clearance, 
at valve 


0-002 to 0-003 in 
45 deg 
0-070 in 
0-088 in 


0-0015 to 0:0025 in 
45 deg 
0-070 in 
0-066 In 

En.49D 

0-136 in 

1440-007 in 


0-012 in (cold 











power and of speed at maximum torque: speed at maximum 
power are respectively 1-24:1 and 0-527:1. 

Although, because of their low weight and small frontal 
area, these vehicles give an excellent fuel consumption on 
the road, there is nothing remarkable about the specific 
consumption as shown by the curves. The standard curve 


has a minimum of 0-54 pt/b.h.p-hr, at about 4,000 r.p.m, 
and the consumption in the installed condition has its 
lowest point at just over 0:55 pt/b.h.p-hr, at about 3,500 
r.p.m. However, the curves are satisfactorily flat, as is 
demonstrated by the fact that the last mentioned one lies 
below 0-6 pt/b.h.p-hr between 2,400 and 5,200 r.p.m 


Clutch 

Because of the unusual design of the clutch, it is largely 
manufactured by B.M.C, though a Lockheed hydraulic 
actuating cylinder and a Newton and Bennett 7} in diameter 
driven plate are employed. The flywheel centre, a forging of 
En.3 steel, is mounted on a taper on the end of the crankshaft, 
on to which it is pulled by a § in diameter bolt screwed into 
the shaft. To locate the flywheel so that the timing marks on 
it are positioned appropriately relative to the crankshaft, 
both the centre and the shaft have a diametral slot machined 
in their end faces; beneath the head of the securing bolt is 
fitted a special washer having a corresponding diametral 
tongue, or key, which registers in both slots. The bolt is 
locked by means of a tab washer. 

Four $in bolts attach the flywheel—which serves also as 
the clutch reaction plate—to the centre; location is effected 
by means of a spigot. The flywheel is of cast iron, is 10-2 
in diameter and has the usual Bendix toothed ring shrunk 
on to its periphery. It is of interest that, originally, the 
flywheel and its centre comprised a single iron casting, but 
it was felt that a composite construction would better 
withstand the bursting forces involved. Immediately inboard 
of the flywheel is the driven plate, which is of the usual 
laminated steel construction and carries a riveted-on friction 
ring, nominally 0-1 in thick, on each side. This plate is 
riveted to its hub, which is internally splined; these splines 
are a sliding fit on the external splines of a sleeve gear 
floating on the crankshaft. 

The cast iron pressure plate is, of course, situated inboard 
of the driven plate; it has three bosses that project axially 
from its periphery and pass through slotted holes in the 
flywheel. To the bosses is bolted the cover, a 12 s.w.g 
domed, steel pressing of approximately triangular shape, 
with a peripheral lip. The securing bolts also anchor the 
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three spring steel links whereby the reaction plate is connected 
to the pressure plate. This arrangement is similar to that 
employed on the Borg and Beck strap drive clutches: since 
it permits the necessary relative axial movement without the 
use of parts that can wear, it ensures quiet operation of the 
clutch over long periods 

Six helical springs apply the clutch clamping pressure. 
They have the following particulars: diameter of wire, 
0-128 in; coil outside diameter, 1-128 in; number of effective 
coils, 7 to 7}; free length, 2-682 in; installed length, clutch 
engaged, 1-402 in; total rate, 309-6 lb/in; total thrust, clutch 
engaged, 420 1b; total thrust, clutch released, 445 lb. At 
their inboard ends the springs seat in blind holes in the 
clutch centre, the holes alternating with the attachment bolts. 
The other ends of the springs are located by internal bosses 
in the cover. 

Completing the clutch assembly is the forged steel dome 
to which the release thrust is applied. It is secured to the 
cover by three studs passing through its flange, and is located 
by means of a spigot that enters the hole in the middle of 
the cover. A simple actuating mechanism has been adopted, 
comprising a rocking lever, with a short and a long arm, and 
a plunger carrying a special Ransome and Marles ball thrust 
bearing. The lever is pivoted on the clutch housing, adjacent 
to the central boss in which the plunger is a sliding fit. 
Whereas the short arm of the lever registers in the plunger, 
the long one is connected by a clevis to the piston rod of the 
hydraulic actuating cylinder. Movement of the piston 
therefore produces an axial displacement of the plunger, 
bringing the bearing into contact with the thrust dome. 

The plunger is of case-hardened En.32 steel, and the 
register for the arm—which has a hardened bal] end—is in 
the form of a diametral hole, chamfered to provide clearance 
for the angular movement. At its inboard end, the plunger 
is shouldered to take the inner race of the ball bearing, which 
contains eight #, in diameter balls. On the outer race of the 
bearing is an inward-projecting flange that forms the thrust 


face. A light-gauge steel pressing forms a dust shield over 
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Above: The combustion chambers are of the familiar Weslake 
heart shape. Both pairs of inlet ports are siamesed. Below 
Six springs are incorporated in the clutch; the reaction and 
pressure plates are connected by the three straps seen here 





the outboard end of the bearing; it is peened over the outer 
race and there is a running clearance between it and the 
inner race. 

Two aluminium alloy castings comprise the bell housing 
and the case for the gear drive to the primary shaft of the 
gearbox. The first casting has the approximate shape of a 
short cylinder and is bolted to the rear of the block and the 
sump, in the position occupied by the normal bell housing 
of the Series A engine. The casting is divided into two 
compartments by a diaphragm type wall, on one side of 
which is the gear train and on the other the clutch. A 
double lip oil seal, carried in the wall and bearing on the 
crankshaft sleeve gear, prevents any transfer of oil or 
friction material dust from one side to the other. 

The second casting, of conical shape, forms the clutch 
housing and is located on the first one by a circumferential 
spigot; it is secured by a ring of } in bolts. In it is an inspec- 
tion hole, for checking the ignition timing, and it embodies 
a boss into which is screwed the stop bolt for the actuating 
lever. There are also two tapped bosses, below the clutch 
axis, for the attachment of the right-hand rubber mounting. 


Primary gear train and gearbox 

Details of the gears used in the primary train, and of 
those of the mainshaft and layshaft clusters, are given in the 
accompanying table. Reference has already been made to the 
fact that the sleeve gear on the crankshaft is externally 
splined to take the drive from the clutch driven plate carried 
on it. The sleeve is located axially on the shaft between a 
thrust washer and a clip of horseshoe shape: the thrust 
washer seats against a shoulder adjacent to the rear main 
bearing, and the clip fits into a groove in the shaft immedi- 
ately ahead of the flywheel centre. A shallow counterbore 
in the centre overlaps the clip and so retains it in the groove. 

When the vehicle is in gear and the clutch is disengaged, 
or partially engaged, there is, of course, a speed differential 
between the crankshaft and the sleeve gear. Because of this 
relative rotation, two plain bearings are interposed between 
the two components. These bearings, one of which is 
pressed into the bore of the sleeve gear at each end, are of 


The idler gear of the primary train is larger than the other two gears; 
it has a live spindle, which is carried in two needle roller bearings 


the standard steel backed, wrapped, white-metal type and 
have a nominal bore of 13 in. The one nearest the rear main 
bearing is ? in long and the other has a length of in 

From a drilling in the rear journal of the crankshaft, an oil 
feed is taken to the nearer of the two bearings. The other 
bush is lubricated by seepage along the bore of the sleeve, 
not by pressure, because it is the more lightly loaded of the 
two and a pressure feed would introduce sealing complica- 
tions in respect of the clutch. To relieve the pressure, the 
oil emerging from the first bearing is exhausted through 
relief holes in the sleeve, between the two bearings, and 
drains back to the sump. Whatever oil may exude from the 
outboard end of the second bearing is prevented from 
reaching the clutch ty a lip type seal that is housed in the 
bore of the flywheel and bears on the exterior of the sleeve. 

The idler gear of the primary train is pressed on to a } in 
diameter live spindle that runs in two Torrington needle 
roller bearings, to avoid the need of pressure lubrication 
One of these bearings is housed in a boss in the partition wall 
of the bell housing front casting, and the other in a boss in 
the sump. On each side of the gear is a heat treated En.18C 
thrust washer. The bearing in the sump is lubricated by 


splash from the gearbox, and the other by oil thrown from 


The layshaft is sited 
ahead of the main- 
shaft, and the bear- 
ings for both are 
installed in webs 
across the sump. An 
oblique disposition of 
the striker shaft is 
necessary to bring 
the linkage above the 
final-drive assembly 


the primary train, by way of an inclined passage drilled 
in the bearing boss. 

A roller bearing of 1% in overall diameter and 3 in bore, 
housed in the partition wall, carries the right-hand end of the 
first-motion shaft of the gearbox, which is splined to accept 
the driven gear of the primary train. The outer race of this 
bearing is located against a shoulder in the housing boss, 
and the inner race against a shoulder on the shaft; both are 
retained by circlips. Supporting the other end of the shaft, 
immediately adjacent to the constant-mesh pinion, is a ball 
bearing, which has an outside diameter of 2} in, a bore of 
lin and an axial length of } in. To provide axial location 
of this second bearing in its housing in the sump wall, its 
outer race has a flange that butts against a shoulder in the 
housing, in which the race is secured by a circlip. The 
inner race is trapped against a shoulder on the shaft by an 
extension of the boss of the driven gear of the primary train. 

The gearbox has synchromesh on the upper three forward 
ratios, and sliding pinion engagement of first and reverse 
gears. Its mechanism is based on that of the current Austin 
A.40 and Morris Minor 1000 vehicles. However, because 
the final-drive pinion is mounted directly on the mainshaft, 
this shaft and its bearings are of different design. By com- 
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parison with the synchromesh of the Series A gearbox, that 


of the ADO 15 has to cope with a system of higher inertia, 


resulting from the larger clutch and the primary gear train 

Owing to the reversed direction of rotation of the gears, 
compared with that of the Series A assembly, the helix angle 
of the gears is of the other hand. In addition, the spacing of 
the ratios has been improved by raising that of second gear 
by about 9 per cent, from 2-375:1 to 2:172:1. The other 
ratios are as follows: top, 1:1; third, 1-412:1; first and 
reverse, 3°628:1. To reduce gear selection difficulty, the 
reverse idler layout has been altered so that only one pair of 
gears is brought into mesh when the first ratio is engaged 













SAE8615 case-hardening steel is employed for the main- 
shaft, the maximum diameter of which—over the splines for the 


first and second gear dog member—is 1} in. It is supported 
at its left-hand end in a special double-row ball bearing, 
which has separate inner races but a single outer race. The 
overall diameter of this bearing, and its bore and axial 
length—over the inner races—are respectively 2} in, 1 in 
and lin. The inner races are held between a shoulder on 
the mainshaft and the final-drive pinion, which is secured 
on its splines by a nut and tab washer. Location of the outer 
race in its housing, which is in a transverse web within the 
sump, is effected by means of a circlip in a groove around 
its periphery; this circlip registers in a counterbore. A small 
retainer bracket, bolted to the web, bears on the end of the 
outer race to clamp it in position 

Carrying the other end of the mainshaft is a Torrington 
needle roller bearing, the outer race of which is pressed into 
a counterbore in the primary shaft. The advantages of the 
Torrington bearing over a plain bush in this application are, 
of course, that it has a high load carrying capacity in relation 
to its overall dimensions, and that no special provision has to 
be made for lubrication. 

As on most other gearboxes of this type, all the gears on 
the layshaft are integral, and the unit revolves on a fixed 
spindle. Near each end of the bore of the layshaft cluster is 
a needle roller bearing, comprising 23 rollers 2} mm diameter 

gin long. These rollers run directly in the bore and on a 
gin diameter hardened spindle. The spindle is a press fit 
in two webs in the sump; one of these webs is that which 
also houses the bearing of the first-motion shaft, and the 
other has already been mentioned as serving the same 





Automobile Engineer, April 1961 








purpose for the mainshaft bearing. Since the needle rollers 
are uncaged, each set is located by a bronze and steel thrust 
ring at each end. The rings are a sliding fit in the bore of the 
cluster, in which they are retained by circlips. There is 
another thrust ring between each end of the cluster and the 
face of the adjacent supporting web. Lubrication of the 
needle roller bearings is by splash: an axial hole is drilled 
inward from each end of the spindle, and at its inboard end 
is a downward facing radial hole positioned mid-way between 
the ends of the rollers 

In most other respects, the layout of the actual gearbox is 
similar to that of the Series A unit. However, there are 







The gearbox mechanism differs from that of the 
Series A unit mainly in respect of the reversed 
Ep helix angle of the gears, to suit the altered 
i direction of rotation, and a simplification of 
: the layout of the reverse idler. Birfield joints 

of the constant-velocity type are employed at 

the outboard ends of the half-shafts, and the 
inboard joints incorporate bonded rubber bushes 


considerable differences in respect of the 
gear-change mechanism. First, because 
the layshaft is ahead of the mainshaft, and 
not below and to one side of it, the selector 
rods lie directly beneath the gear assembly, 
instead of being offset to the other side. Moreover, the con- 
nection between the gear lever and the striker is necessarily 
indirect, since the final-drive unit is situated between the 
gear assembly and the driver of the vehicle. The striker shaft 
is situated above the mainshaft; it is disposed longitudinally 
as viewed in plan but is inclined appreciably upward towards 
the rear. Its trailing end projects through the rear wall of 
the sump, and on it is mounted a transverse lever with a ball 
end; this lever has a split boss and is clamped in position by a 
bolt that is also a cotter 

The ball end registers in a socket machined in a second 
lever, which is clamped on to the upper extremity of an 
intermediate shaft, inclined downward and rearward at right 
angles to the striker shaft. Only the upper end of the 
intermediate shaft protrudes from the final-drive casing, in 
which the shaft is carried in two plain, porous bronze 
bearings 

At the bottom end of the shaft, immediately below the 
lower bearing, is a short integral arm having a ball socket at 
its extremity. This arm operates in an extension of the 
final-drive housing. In the socket fits the ball end of the 
gear lever, which has a conventional spherical mounting in a 
steel cover plate bolted to the open rear end of the extension. 
Since the gear lever is inclined at about 45 deg, its use 
necessitates unusually oblique movements of the hand and 
arm, but a driver quickly becomes accustomed to this. 
Though the lever is relatively long, the leverages have been 
arranged so that the travel between the various gear positions 
is comfortably short. Earlier criticisms of the gear-change 
have been overcome by the fitting of a stronger reverse 
baulk spring and by increasing the clearances in the linkage. 
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Gear data—THE PRINCIPAL DIMENSIONS AND SPECIFICATIONS OF MATERIALS 





Diametral 
pitch 


Number 
of teeth 


Gear blank thickness 


Helix angle Material at p.c. diameter 





Primary train 
sleeve gear on crankshaft 24 
idler 31 
gear on first-motion shaft 24 
Mainshaft gears 
first-motion 19 
third 23 10 T.D. 
second 28 10 T.D. 
first 32 D. 
Layshaft gears 
constant-mesh 28 
third 24 
19 
13 
Reverse idler 18 


10 T.D. 
10 T.D. 
10 T.D. 


10 T.D. 


wyuvnty wiry wind 





SAE8615 
SAE8615 
SAE8615 


§ in 
0-695 in 
§ in 


ij in 
4 in 
} in 
je in 


4 in 
4 in 
44 in 
4 in 
i} in 


30 deg left-hand 
30 deg right-hand 
30 deg left-hand 
40 deg left-hand En.361 
40 deg left-hand En.361 
40 deg left-hand En.361 
— En.361 
40 deg right-hand En.361 
40 deg right-hand En.361 
40 deg right-hand En.361 
_— En.361 
—_ En.18C 








The casing of the final-drive unit is bolted to the rear face of the sump. 
When the engine is installed, the blanking plate at the rear of the casing 
is removed and the gear lever and its mounting are fitted instead 


For the speedometer drive of the ADO 15, the left-hand 
end of the mainshaft has an extension that is diametrically 
slotted to accept the tongued end of a short spindle. This 
spindle runs directly in an aluminium casting bolted to the 
end of the sump, and it carries the drive gear at the end 
remote from the tongue. The meshing gear is mounted on a 
spindle running in a plain bearing in a cover plate that is 
bolted to the aluminium casting. 


Final-drive unit 


The final-drive pinion has an overhung mounting on the 


left-hand end of the mainshaft. The pinion has 17 teeth 
and it meshes with a 64-tooth wheel which, together with the 
differential unit, is housed partly in the pump and partly in 
the cast aluminium final-drive casing. This casing is secured 
by studs and nuts to the vertical rear face of the sump; it is 
located by two dowels, and the meshing of the gears is 
controlled by the thickness of the shim washers inserted 
between the sump and the casing. To give the correct 
geometry of the half-shafts, the axis of the wheel is }in 
below that of the pinion. 

En.361 steel is employed for both the pinion and the wheel, 
which have a transverse diametral pitch of 10 and a helix 
angle of 30 deg. The nominal face width of the pinion is 
i in, and that of the wheel is } in. Spigoted into the wheel, 
and secured to it by four # in bolts, is the cage of the 
two-pinion differential, which is the standard B.M.C. 
Series A assembly described in connection with the Austin- 
Healey Sprite. 

The final-drive unit is carried in the casing in two heavy- 
duty ball bearings. These have an outside diameter of 3 in, 
a bore of 1{ in and an axial length of } in. The inner race 
of the left-hand bearing is pressed against a shoulder on 
the boss of the large helical gear, and that of the other is 
similarly mounted on the differential cage. Both outer 
races fit in half-housings in the sump and the final-drive 
casing, and are clamped in position when these are bolted 
together; the races are retained by spigots on the separate 
housings for the outboard bearings of the differential output 
shafts. Shims are fitted between the casing and these 
housings, which are light alloy casings of flanged part- 
conical shape, to avoid axial pre-loading of the bearings. 
Each housing is secured to the side of the final-drive casing 
by five ¥ in set-screws. 

En.352 steel is used for the differential output shafts, 
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which are integral with their gears. The inboard ends of 
the shafts are carried in steel-backed white-metal bushes of 
the wrapped type. One bearing is pressed into the large 
gear of the final-drive reduction pair and the other into the 
differential cage; the bearings have a nominal bore of 1 in 
and are ~ in long. 

The outboard portion of each output shaft is splined to 
accept the yoke of the universal joint, which is clamped 
against a shoulder on the shaft by a nut and plain washer; 
the nut is of the self-locking type. Into each of the housings 
referred to in the penultimate paragraph is inserted a steel- 
backed white-metal bearing, in which runs the hub of the 
yoke. These outboard bearings have a nominal bore of 
1} in and are }in long. Outboard of each is a double-lip 
oil seal that bears on the hub and serves to retain oil and 
exclude dirt and moisture. 

One of the difficulties confronting the designer of a front- 
wheel-drive car is, of course, that of avoiding transmission 
harshness. Because of the absence of a long propeller shaft 
and flexible leaf springs, there is very little inherent torsional 
flexibility in the system between the engine and the wheels. 
On the ADO 15, the torsional stiffness of the transmission 
is reduced by the use of a novel design of inboard universal 
joint. These joints, which are of the Hooke type, are 
manufactured by the Dunlop Rubber Co. Ltd, though they 
were patented and developed by Moulton Developments 
Ltd, a subsidiary company of B.M.C. 

In this joint, the driving and driven yokes, both steel 
forgings, are connected by a four-arm steel spider, to each 
arm of which is bonded a rubber bush. The bushes are of 
part-conical form, with the larger diameter at the greater 
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radius, and each embodies a circumferential groove 
Embracing each bush are two half-shells: these are 14 s.w.g 
steel pressings with flanged ends, and each incorporates a 
semi-circumferential rib or channel that registers in the 
groove in the bush. 

One of the two half-shells for each bush fits into a part- 
conical recess in the arm of the yoke and the other is encircled 
by a in diameter U-bolt. The shank of the U-bolt 
seats in the channel of the half-shell and the ends pass through 
holes in the yoke. When the stiff-nuts on the U-bolt are 
tightened, the rubber is compressed until the flanges of the 
half-shells butt together. Since this precompression in- 
creases the load carrying capacity of the joint, the assembly 
is exceptionally compact for its duty. About 12 deg of 
relative torsional movement is permitted by these universal 
joints, which have proved highly satisfactory in service 
They are relatively inexpensive to manufacture, deal 
effectively with the angularities involved, and require no 
maintenance. 

The outboard yoke of the joint forms part of the sliding 
splined coupling necessitated by the use of front suspension 
of the double transverse link type. Consequently, it has a 
longer hub than has the inboard yoke, and the inboard end 
of its bore is sealed by a domed cap, pressed into a shallow 
counterbore and sealed by peening. A convoluted gaiter of 
synthetic rubber is secured by clips to the outboard end of 
the yoke and to the half-shaft. This gaiter serves as a seal 
for the molybdenum disulphide treated grease with which 
the coupling is packed on assembly, and it has sufficient 
flexibility to accommodate not only the relative axial move- 
ment of the components but also the changes of volume that 
this movement produces. Each member of the sliding 
coupling has 16 splines of involute form, and the overall 
diameter of the splines on the half-shaft is 1 in. 

The nominal distance between the geometric centres of 
the universal joints of the left-hand half-shaft is less than 
that for the right-hand shaft, because the final-drive unit is 


Ball bearings, clamped 
between the sump and 
the final-drive casing 
carry the large gear 
and differential cage 


situated to the left of the longitudinal axis of the car. 
Whereas the left-hand dimension is 13 in, that on the 
right is 16; in. For most of their length, the half-shafts 
have a nominal diameter of jin. At the outboard end of 
each is a Birfield type 75AC constant-velocity universal joint 

This joint was developed specially for the ADO 15 
vehicle and is the smallest of its type at present produced by 
Hardy Spicer Ltd. Although the design of the joint is 
based on the original Rzeppa principle, it has been improved 
in several respects and is now covered by British patents 
The 75AC joint is noteworthy for its small overall diameter 
—only 3in—in relation to its static torque capacity of 
6,820 lb-in, and for the small number of component parts 
These comprise an inner member, a ball cage, six balls and 
an outer member; the inner member is mounted on splines 
on the half-shaft and the outer one is integral with the 
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stub axle for the wheel hub, the drive being transmitted from 
one to the other by means of the balls, which are positioned 
in tracks in the members 

The inner and outer members and the cage are all forgings 
of case-hardening steel, the material of the two members 
being of the nickel-chromium alloy type. Standard bearing 
balls of in diameter are employed. Over most of its 
length, the stub axle portion of the outer member has a 
nominal diameter of j in, and on it are machined 19 splines of 
involute form. Its extremity is of gin diameter and is 
threaded to take the nut securing the hub assembly. 

As is well-known, the constant-velocity characteristic is 
only obtained if the plane of the intermediate member of a 
joint bisects the angle between the driving and driven shafts. 
In the Birfield joint, of course, the intermediate member 
consists of the balls, which are restrained in the bisecting 
plane by the combination of the cage and the configuration 
of the tracks in the inner and outer members. The outer 
surface of the inner member and the inner one of the outer 
member are ground to a spherical form having a common 
centre when the joint is assembled. On both members, the 
ball tracks are ground to radii, the centres of which are 
offset axially from the common centre. The offset is towards 
the open end of the outer member, and in the other direction 
on the inner member, so the result is an opposing convergence 
of the two sets of tracks 

Both surfaces of the cage are spherically ground, and the 
component is a close running fit on the inner member and 
within the outer one. Because of the convergence of the 
tracks, the windows in the cage are circumferentially elong- 
ated, but have only a nominal axial clearance over the balls. 
Two of the windows, one at each end of a common diameter, 
are further elongated, to permit assembly of the joint 
without the use of tools 

The configuration of the tracks is such that the sum of the 
depths of the two holding one ball is constant, in the bisecting 
plane, for all angular defiections of the joint up to the 
maximum of 40 deg. Because of the opposed offsets of the 
centres of the track radii, however, the balls tend to move 
axially in the direction of greater clearance; since this 
direction is the same for all the balls, such movement is 
resisted by the cage, which therefore restrains them in the 
bisecting plane 

This centring action is facilitated by the section of the ball 
tracks which, instead of being a circular arc, is part-elliptical. 
The form of the ellipse is such as to produce a pressure angle 
of 45 deg. It follows that the balls are in compression 
instead of shear, the lines of contact being well away from 
the edges of the tracks. The balls are enabled to roll freely 
at all joint angles because the conformity—that is, the ratio 


In the Birfield type 75AC 
constant-velocity universal 
joint, six balls transmit 
the drive from one member 
to the other. The joint is 
very compact and is able 
toaccommodatea maximum 
articulation of 40 degrees 
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of the instantaneous radius of curvature, at the point of 
contact, to the radius of the ball—is approximately 1-04:1. 


The half-shaft is a push fit in the inner member of the 
joint, which is retained against a shoulder by means of a 
spring ring housed in a groove round the shaft; a chamfer 
at the end of the bore of the member forms a register for the 
ring. Because assembly of the joint is only possible prior 
to the insertion of the shaft, and the shaft end is inaccessible 
after installation, the ring is fitted into the groove before the 
shaft is offered up. The groove depth is sufficient to 
accommodate the full section of the ring during the entry of 
the shaft. As full engagement is reached, the chamfer 
comes into the plane of the groove so the ring springs outward 
automatically to secure the member. This simple method 
of fixing has proved capable of withstanding axial loadings 
well in excess of those encountered in the severest driving 
conditions. 

The joint is lubricated by grease, with which it is packed 
on assembly. A convoluted synthetic rubber gaiter is 
subsequently installed to retain the grease, which does not 
require replenishment during the normal working life. 
One end of the gaiter seats in a shallow peripheral groove on 
the outer member, and the other in a similar groove on the 
half-shaft. Both ends are secured by aluminium rings 
that are slipped on and then crimped to grip the rubber. 


Special Slide Rule 


LIDE rule type calculators designed for special applica- 

tions are being used increasingly widely throughout 
science and industry. This has been brought about by close 
co-operation between potential users and manufacturers of 
slide rules. One of those recently introduced is for the 
calculation of pipe weights and strengths. It has been 
designed by Mr. I. Alexander, of Intercontinental Enter- 
prises, and is produced in the Regulus Works of Blundell 
Rules Ltd, at Lynch Lane, Weymouth, Dorset. The 
purpose of the slide rule is to facilitate the calculation of 
solutions to problems that frequently recur. 

The instrument gives the answers, in both U.K. and 
metric units, to three commonly recurring sets of calcula- 
tions, which otherwise would take a considerable time to 
work out. One operation gives the weight of steel, 
aluminium, cast or spun iron, bronze, copper or lead pipes 
when the diameter and thickness are known. Another 
operation enables the user to determine the value of either: 
bursting, test or working pressure; the yield or ultimate 
stress of material required; or the outside diameter or thick- 
ness of a metal pipe when the other three values are known. 
Finally, there are scales to give the relative carrying 
capacities of pipes of different internal diameters. It is also 
possible to use the rule for straightforward price calculations. 


Electronic Aids for Industry 


AT THE 6th International Instrument Show, to be held in 
London from 19th to 23rd June 1961, over 50 exhibitors 
drawn from 10 countries will be showing the most up to 
date electronic instrumentation available. The exhibition 
is expected to be even wider in scope than in former years, 
and much of the equipment on view will be seen in this 
country for the first time. Those partaking will come from 
Canada, Denmark, France, Holland, Italy, Sweden, 
Switzerland, U.S.A. and West Germany as well as Great 
Britain, and will show instrumentation covering such varied 
fields as acoustic measurement, aircraft maintenance, nuclear 
analysis, radar, automation and quality control. As in 
previous years, the event will provide a valuable oppor- 
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SPECIFICATION 

ENGINE: Mounted transversely in car. Four cylinders. Bore and 
stroke, 62:°9mm and 68:26mm. Swept volume, 848 cm’. 
Compression ratio, 83:1. Maximum gross power output, 
37 b.h.p. at 5,500 r.p.m. Maximum gross b.m.e.p, 132 Ib/in® at 
2,900 r.p.m. Maximum gross torque, 44 Ib-ft at 2,900 r.p.m. 
Three-bearing, counterbalanced crankshaft. Chain driven, side 
mounted camshaft. Vertical, in-line overhead valves, actuated 
by push rods and pressed steel rockers. Heart shape combustion 
chambers in cast iron cylinder head. Siamesed pairs of inlet 
ports ; middle pair of exhaust ports siamesed. Single iron casting 
for inlet and exhaust manifolds. $.U. HS2 carburettor, with 14 in 
diameter throttle barrel. Paper element air filter. Electric fuel 
pump. Dry weight, complete with radiator and fan, clutch, 
gearbox and final drive assembly, and electrical equipment, 
approximately 308 Ib. 

TRANSMISSION : Single-dry-plate clutch, 74 in diameter, with 
hydraulic actuation. Four-speed gearbox assembly housed in 
sump and driven from clutch output member by train of helical 
gears. Synchromesh on top, third and second gears; floor type 
manual control. Ratios: top, 1:1; third, 1.412: 1; second, 
2:172 : 1; first and reverse, 3-628 : 1. Final-drive reduction of 
3-76: 1, by helical spur gears; pinion mounted on gearbox 
mainshaft. Two-pinion differential. Drive to front wheels by 
swinging half-shafts, each incorporating splined sliding coupling 
and rubber bushed universal joint at inboard end; outboard 
universal joints of constant-velocity type. Speed per 1,000 r.p.m. 
in top gear, 14-85 m.p.h. 











tunity for scientists and engineers working on research, 
development and production tests for a diversity of British 
industries to see in operation the latest range of foreign 
electronic instrumentation prior to an actual purchase being 
made. The show is organized by B and K Laboratories 
Ltd, whose premises are in Park Lane, London, W.1. 


Engineering Equipment Users’ 
Association 


A FIVE-PAGE booklet has been issued by the Engineering 


Equipment Users’ Association: it is entitled “A Short 
Description of the Association’s Objects and Organization”. 
This Association, which was incorporated in 1950, aims at 
providing an effective means for co-ordinating user informa- 
tion, and for the presentation of that information alongside 
the views held by manufacturing interests. This booklet 
can be obtained from the Association, whose address is 
20 Grosvenor Gardens, London, S.W.1. 


Welding of Aluminium 


SINCE the publication, in 1955, of The Aluminium Develop- 
ment Association’s Information Bulletin No. 19, entitled 
“The Arc Welding of Aluminium”, considerable progress 
has been made with the development of the two inert gas 
shielded arc processes now known as TIG — inert gas, 
tungsten arc—and MIG— inert gas, metal arc. A supple- 
mentary publication has now been issued: it is entitled 
“Notes on Process Selection and Filler/Electrode Materials”. 
This new publication also covers the developments of fine 
wire welding with the MIG gun and amplifies the para- 
graphs of Bulletin 19 that deal with the choice of filler rods 
or electrodes to suit the welding of certain parent metals. 
The booklet is divided into two parts. The first gives 
further guidance on the choice of welding processes, and the 
second deals with the appropriate fillers or electrodes for 
welding pure aluminium to one of its alloys or dissimilar 
metals. It also covers the welding of wrought to cast 
aluminium. The address of The Aluminium Development 
Association is 33 Grosvenor Street, London, W.1. 
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“Foolproof” Tape-Controlled Milling 


New EMI System Prevents the Execution of Erroneous Parts of Programmes 


DEMONSTRATION was recently given in London of 

a new development in tape-controlled milling as applied 
to operations such as die-sinking. EMI Electronics Ltd, of 
Hayes, Middlesex, were showing their “EMICON” punched- 
tape system in which a safety device is incorporated which 
detects any programme errors and eliminates inadvertent 
departures from the planned profiles. Hitherto, tape-control 
systems have been designed to stop the machine as soon as 
a linear error has been made; the drawback in such systems, 
of course, is that the error might well be of sufficient mag- 
nitude to damage the workpiece beyond repair. This can 
be both time-wasting and expensive, particularly if it occurs 
towards the end of a complicated machining programme 
In the EMICON system a “Safety Angle” continuous 
checking device detects an error before incorrect information 
can be passed on, and the machine is automatically stopped 
to enable the fault to be remedied. 

There are three phases in the EMICON control system 
reading, storing and interpolating. The punched tape that 
is fed into the reader contains information in the form of 
co-ordinate dimensions for either full three-dimensional 
machining, or stepless contours in two axes and very fine 
step control in the third. The machine controls translate 
these into lateral movements of the table and cross-slide, 
and vertical movements of the milling head. This informa- 
tion is fed in small batches into the store so that, in turn, 
it is able to maintain a steady flow of information to the 
interpolator while the machine is obeying previously trans- 
mitted instructions. 

It isythe interpolator that embodies the “Safety Angle” 
device for detecting errors. The co-ordinate points are 
scanned in groups of three, the last point of one group also 
being the first of the next group, and a parabolic curve is 
interpolated so that these points blend into a smooth contour 


A Droop and Rein vertical milling 
machine equipped with the EMICON 
punched-tape control system. This 
incorporates a ‘Safety Angle” unit 
for stopping the machine before 
faulty information can damage the 
workpiece beyond repair 
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If blending is found to be smooth, the information is passed 
on to the machine’s control system, but if the interpolator 
finds that the contour is attempting to deviate from a blended 
line, then the safety device transmits a signal that switches 
off the machine. 

The angle by which the faulty line deviates from a blended 
contour is the deciding factor in this system, hence the 
title “Safety Angle”. This angle can, of course, be chosen 
to suit surface finish, depth of cut and material being worked. 
In the programming stage it is not necessary to quote every 
co-ordinate point, but merely suitable blend points, since 
the interpolator will supply the rest. However, if precise 
co-ordinate points are fed into the programme, the inter- 
polator will scan them and act in the capacity of a checker. 

A valuable feature in the EMICON system is that the 
input programme can be corrected for the actual size of the 
cutting tool, even after resharpening has been performed 
during the course of a cutting operation. This system also 
allows for zero shift in all axes, so that accurate positioning 
of the workpiece is effected and setting up time is reduced 
to a minimum. In the event of an intentional abrupt 
deviation being included in the machining programme, 
special coded instructions can be embodied in the pro- 
gramme tape, so that the safety angle unit is temporarily 
by-passed 

The machine used in this demonstration is the type 
FS 80 N vertical mill of the Droop and Rein Company, of 
Bielefeld, Germany, and is a modified version of the firm’s 
standard copy-milling machine. Its table size is 61 in x 21 in, 
and the range of movements of the table, cross-slide and 
headstock are 39in, 17-‘5in and 19-5in respectively. In 
Great Britain, the agents for the Droop and Rein range of 
equipment are Elgar Machine Tool Co. Ltd, whose 
address is 172-178 Victoria Road, Acton, London, W.3. 





These two illustrations effectively show 
the saving in width that can be obtained 
by the use of a SpacesaVer drive in place 
of one of the normal type. In this drive, 
five standard belts have been replaced by 
three of the narrower SpacesaVer belts 


INDUSTRIAL BELT DRIVE 


Notes on the Fenner SpacesaVer Design, which 
Substantially Reduces the Size, Weight 


and Cost of Installations 


LTHOUGH the normal V-belt drive is both efficient and 
reliable, as is witnessed by its widespread use, it is liable 
to be heavier and more bulky than certain other driving 
systems. These disadvantages appear to be overcome, 
however, in the SpacesaVer wedge-belt drives, an improved 
range recently introduced, for machine tools and other 
industrial purposes, by J. H. Fenner and Co. Ltd, of Hull. 
The design of the belt employed on these drives is not new: 
in fact, considerable experience has already been gained with 
it in single- and two-strand applications on motor vehicles, 
driving fans and other ancillaries. These automobile drives 
were, of course, specially tailored for their particular duties, 
whereas the SpacesaVer series is of the standardized type, 
covering the full range from 1 to 200 h.p. 

For a given transmission capacity, the face width of a 
SpacesaVer drive is considerably narrower than that of an 
orthodox V-belt drive. In general, the reduction in width 
is in the region of 50 per cent, but higher figures have been 
achieved in some applications. This saving results from the 
fact that the belts not only are of narrower section than their 
predecessors, but also have a considerably higher rating, so 
the number necessary for a given multi-strand application 
can be reduced. The more flexible belt section permits a 
reduction in the pulley diameter; the centre distance, too, 
can be lessened, without detriment in respect of the 
durability of the drive. 

Because of these features, the minimum volume that a 
SpacesaVer drive can occupy is considerably less than that 
of the equivalent normal drive, and the weight is likely to 
be some 40 per cent lower. From the reliability aspect, 
there will obviously be an improvement in shaft bearing life 
as a result of the reduced pulley overhang. It also note- 
worthy that the cost of a SpacesaVer drive should be from 
20 to 35 per cent less than that of previous designs. 

It has been found that these drives can be operated 
satisfactorily at higher speeds than can those of earlier type, 
an obvious advantage in many applications. Belt linear 
speeds of up to 6,000 ft/min are now practicable, whereas 
the previous limit was in the region of 5,000 ft/min. For 


136 


the range of powers mentioned earlier, only two sizes of 
belt—g in and j in overall width—are necessary, with a 
resultant simplification of production. To for the 
transmission of still higher powers, however, a belt of 1 in 
overall width is to be added to the range in due course. 

The ability of the new type of belt to transmit a greater 
pull than a normal belt of larger section is attributable to 
several factors. First, as a result of intensive research, the 
shape of the section has been altered: it is narrower than 
before, in relation to the depth. Because of the reduced 
overall width, there is less tendency for the belt to buckle, 
and so for the cords to move and generate internal heat. This 
greater stability of the cords is markedly assisted by the 
concave form adopted for the base, and by the slight 
convexity of the top, or widest, face of the belt. 

Materials of higher grade than hitherto are employed. The 
cords are of Terylene, the strength and flexibility of which 
are substantially greater than those of the equivalent cotton 
or rayon cords. An earlier problem in the use of polyester 
cords, such as Terylene, was that of bonding them perma- 
nently to the synthetic rubber of the core, which has an 
olefinic structure. According to J. H. Fenner and Co. Ltd, 
this difficulty has now been completely overcome. The belt 
has adequate electrical conductivity to deal with normal 
static effects. 

Because of the careful production control and the accuracy 
with which the length of these belts can be measured in the 
factory, selective matching for a multi-strand drive can be 
carried out with precision. Moreover, the consistency of 
the materials used ensures that, within very narrow limits, 
all the belts of a matched set take an equal share of the load. 
Consequently, the belts have very little tendency to wear 
unevenly in service. 


cater 


Drive comparisons and selection 

The accompanying table, which covers four typical drives, 
indicates the savings in size, weight and cost that are possible 
by the use of SpacesaVer drives in place of conventional 
systems. These drives range from 5 to 100 h.p, and in each 
case the main particulars of directly comparable V-belt and 
wedge-belt types are quoted, together with the percentage 
reductions effected in the relevant figures. All the drives are 
included in the company’s standard lists, so exact prices 
can be quoted. 

The range of standard drives is comprehensive. In the 
Alpha series, which employs the 4 in wide belt, it covers 
pulleys having from one to six grooves and providing ratios 
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Table—cCOMPARISON OF DIMENSIONS AND COST OF V-BELT AND WEDGE-BELT DRIVES IN FOUR TYPICAL APPLICATIONS 
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Left: A comparison of the 
diameters and widths of a 
standard V-belt pulley and 
its SpacesaVer equivalent 
Right: Terylene cords are 
a feature of the new belts 


of from 1:1 up to 7-45:1. In the Beta series, the % in wide 
belt is used, and the pulleys have from three to six grooves; 
the maximum reduction is 7-04:1. In this connection, it is 
worthy of mention that the company has produced a com- 
prehensive catalogue, which not only covers every standard 
drive but also includes selection data both for these and for 
drives outside the standard range. Copies of this catalogue, 
reference 135/20, are obtainable from the manufacturers 


Taper-Lock attachment 

To facilitate mounting, every standard pulley in the 
SpacesaVer series is fitted with the Fenner patented Taper- 
Lock bush. This fixing method is simple and provides a 
secure grip on the shaft; nevertheless, the pulley can readily 
be moved if required, for alignment purposes or a change 


of ratio. The Taper-Lock bush is of high-grade cast iron, 
and its periphery is taper turned to an included angle of 
8 deg. It is accommodated within a similarly tapered bore 
in the pulley casting. 

The bush is bored to be a sliding fit on the shaft, and 
has a full-length diametral slot to provide the necessary 
circumferential flexibility. Not only does this slot split the 
wall of the bush on one side of the axis, but it also extends 
from the bore part-way through the wall on the other side. 
This feature minimizes distortion of the bore from the 
circular when the bush is pulled into the taper in the pulley, 
to clamp it on to the shaft. The pulling-in is effected by 
tightening the hexagon-socket bolts—two or three according 
to the pulley size—spaced round the periphery of the bush, 
parallel to its axis. 

In the bore is a normal keyway, though the grip on the 
shaft is normally sufficient for a key to be unnecessary. For 
pulling the bush out of the taper, and thereby releasing its 
grip on the shaft, there are one or two additional holes 
extending through the bush into the pulley; in the bush, 
each hole is threaded, whereas that portion of it in the 
pulley is of clearance size, with a blind end. Since the 
thread size is the same as that of the pulling-in bolts, no 
additional extractor bolts are required, it being only neces- 
sary to screw in the appropriate number of pulling-in bolts 
after all have been unscrewed from their original positions. 





Power Supply Unit 


IN LABORATORY work, the requirements in respect of 
the electricity supply frequently vary widely, so a supply 
unit with a considerable range can be valuable. Equipment 
of this type has recently been added to the products 
manufactured by Pye. It is known as the Stabilized Power 
Supply Unit, reference number 8440, and operates with an 
input of 110 to 120 or 190 to 250 volts at 40 to 60 c/sec 
Normally it provides a d.c. output which, in the positive 
direction of current flow, is infinitely variable over four 
ranges between 0 and 500 volts. In addition, an indepen- 
dent low-voltage a.c. output is obtainable; this, however, is 
unstabilized, whereas the d.c. output is stabilized to fine 
limits. 

The unit is robustly constructed and its case is well 
ventilated to permit operation at relatively high tempera- 
tures. It is intended for rack mounting, or for building 
into a permanent installation, but it can be stood on a 
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bench. The overall dimensions are 19 10} 174 in, and 
the weight is 874 1b. A descriptive leaflet is available from 
W. G. Pye and Co. Ltd, Granta Works, Cambridge. 


Polyester Moulding Compound 


INFORMATION has been received from Scott Bader and 
Co. Ltd. regarding Alpon 5, a polyester dough moulding 
compound reinforced with sisal fibre. Since the resin is 
of a tough and fast curing type, high rates of production are 
possible of any size of moulding within the capacity of the 
press. In favourable conditions, moulding cycles as short 
as 30 sec are practicable. The consistency of Alpon 5 is such 
that the moulding of complicated shapes presents no special 
difficulty. Among the automobile applications envisaged 
by Scott Bader are housings for car heater units, interior 
trim components, and glove boxes. Further details of the 
material can be obtained from the manufacturers, the 
address of whom is Wollaston, Wellingborough, Northants. 
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POLYSLIP 1M 


DRY BEARINGS 


Bound Brook Bearings Ltd. Introduces 


Improved Range Embodying Polytetrafluoroethylene 


Photomicrograph of a typical Polyslip 1M 
bearing, showing how the mixture of p.t.f.e. 
and lead impregnates the bronze matrix 


OWARDS the end of 1958, Bound Brook Bearings Ltd, 


a member of the Birfield Group, announced a range of 


p.t.f.e-impregnated low-friction dry bearings known as 
Polyslip. These bearings have now been superseded by the 
Polyslip 1M series, which represents a considerable technical 
advance on the earlier type. Not only does the performance 
of Polyslip 1M bearings exceed that of the earlier pattern by 
400 to 500 per cent, but greater standardization of the sizes 
manufactured has resulted in a reduction in price. The 
standard sizes are based on B.S.1131, Part 5, 1955: there are 
14 bore diameters between in and 2} in; normally, two 
bearings of standard lengths are available in each bore size. 
Special bearings, of both cylindrical and flanged forms, and 
thrust washers can be produced if the quantities involved are 
sufficient to justify the tooling costs involved. 

In essence, a Polyslip 1M bearing consists of a porous 
bronze matrix—produced by a sintering process—the working 
surfaces of which are impregnated with a mixture of p.t.f.e. 
and lead. The matrix has a composition of 90 per cent 
copper and 10 per cent tin, and the depth of impregnation is 
about 0-010 in. In addition, the surfaces are covered by a 
thin overlay of the same p.t.f.e-base material, the thickness of 
which is about 0-001 in. The construction of these bearings 
is covered by British patents 657080, 657085 and others. 

Those who read the article on the Glacier DU bearings, 
published in the May 1960 issue of Automobile Engineer, will 
appreciate the similarity between the physical structures of 
the Polyslip 1M and the Glacier products. However, the 
differences between the two are such that there is in fact little 
overlap between the respective ranges. In the first place, the 
standard DU bushes are of the thin wall, steel-backed type, 
whereas the Polyslip 1M components are unbacked and have 
a greater wall thickness. In addition, the Glacier bearings 
are wrapped, whereas the others are not; the absence of any 
discontinuity in the Polyslip 1M bushes can be expected to 
make them preferable in certain applications. 

In general, the minimum practicable internal diameter of 
a wrapped type bush is limited to about ? in by the process 
of manufacture. As has already been indicated by the sizes 
quoted, this disadvantag@ does not apply in the case of the 
Bound Brook bearings, which are therefore suitable for use in 
throttle linkages or other light-duty control systems. The 
absence of a strip steel] backing enables Polyslip bearings to be 
manufactured, for special purposes, with a spherical external 
form for self-alignment. Where axial as well as radial loadings 
have to be accommodated, the bearing can have an integral 
flange, whereas a separate thrust washer is needed with a 
DU bush. 

Owing to the differences in the construction of the two 
types of bearing, their mechanical properties—as distinct 
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from their bearing performance—differ appreciably. In 
impact loading conditions, for example, the structure of the 
DU type is superior to that of the Polyslip 1M. Finally, it is 
worthy of mention that there are differences between the 
respective limiting ratios of length:diameter for the various 
common bore sizes. 

Regarding the performance of the Polyslip bearings, the 
manufacturers state that the maximum permissible pressure, 
for low speeds or intermittent use, is 4,000 lb/in?*, this figure 
being governed by the matrix strength. Ifa bearing is carrying 
a mild steel shaft, with the recommended clearances, a PV 
factor of 6,500 lb,in* x ft/min will result in a life of 1,000 
hours in completely dry conditions. The relationship of PV 
factor and life is shown on the accompanying graph. These 
figures apply to the case of a rotating shaft and a uni-direc- 
tional load, where only a proportion of the bearing surface is 
loaded. The effective PV factor is taken to be 40 per cent 
higher where the bearing rotates, with a uni-directional load, 
or where there is a rotating load, as in an out-of-balance 
assembly. In both these instances, clearly, all the bearing 
surface is in use. 

If a hardened shaft is used, it can be expected that the life 
will be improved by up to 50 per cent for a given PV figure. 
At greater PVs, however, the temperature reached by the 
surface of the shaft may be sufficiently high to reduce its 
hardness, so the gain will not be as great as that at lower PVs. 
The bearings perform satisfactorily in contact with shafts of 
hard anodized aluminium, cast iron and any of the usual 
steels; the use of stainless steel or a chromium plated surface 


Graph showing the relationship between PV factor and running life 
for the Polyslip 1M material, where a mild steel shaft is used 
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is advisable in corrosive conditions. Copper-base alloys and 
very soft shaft materials should be avoided. To attain the 
full life potential, a surface finish of about 20 micro-in is 
recommended for the shaft. If the surface is substantially 
rougher than this, the bearing may have to be derated 

A considerable improvement in performance is obtained if 
a Polyslip 1M bearing is run in a liquid. This is due partly 
to the cooling effect and partly to the hydrodynamic reduction 
in the loading between the bearing and the shaft. It is, of 
course, necessary that the liquid should not react with the 
shaft, the bearing matrix or the housing; the p.t-f.c. itself is 
chemically very inert. 

Provided that due allowance is made for the difference 
between the coefficients of thermal expansion of bronze, 
18 x 10-*/deg C, and steel, 12 x 10~*/deg C, these bearings 
can be used over a wide temperature range. The upper limit 
of about 280 deg C is set by the oxidation resistance of the 
bronze and the slow chemical change undergone by p.t.f.e. at 
temperatures appreciably above this figure. At the other end 
of the scale, the p.t.f.e. retains its excellent frictional qualities 
at temperatures as low as —200 deg C. 

The ability of the bearings to run without any lubrication 
offers well-known advantages in dirty conditions, as well as 


Cost Control of Plant Services 
TO FACILITATE central supervision and 
Radiatron, of 7 Sheen Park, Richmond, Surrey, are now 
offering complete installations for the digital indication and 
printing of measurements of consumption of materials in 
plant. Measurements that can be dealt with include integrated 
flow of fluids, for example, oil, water, gases, steam and 
compressed air; consumption of electrical power can also be 
measured by this equipment. The installation is designed to 
fill the need for automatic plant supervision where the use 
of more complicated electronic computers is not justified 


cost control, 


This equipment is operated by instruments producing an 
electrical pulse or closing a switch for each unit consumed. 
It is based on the Kienzle transistorized digital printer and 
incorporates counting stores, which retain the information 


in the event of mains failure. Pulses from the measuring 
instruments are integrated in the stores. The accumulated 
pulses in each channel are displayed continuously by electro- 
mechanical registers or in-line indicators. A programming 
unit initiates printing at pre-set times for some or all of the 
channels, and switches are incorporated for each channel, 
for either totalizing or resetting to zero after printing. 

Two types of printer are offered: type DIOE registers the 
channel number and count in a vertical column on 3} in 
wide paper strip at a speed of three lines per second. The 
second is a carriage type printer, with the designation 
D10SW, and it is available with carriages of widths up to 
620 mm, capable of accommodating 150 characters. It prints 
one column for each channel, and the time of printing is 
registered in the first column. The printing speed is 
approximately two channels per second, and the machine 
can print up to fourteen digits in parallel and has facilities 
for instantaneous changeover from black to red. Also, the 
date and time can be printed, if this is desired 


Nickel Plating 


AS IS well known, resistance of chromium plated com- 
ponents to deterioration can be improved by using a dual 
coating of nickel beneath the chromium plate. This type 
of coating consists of a deposit of semi-bright nickel followed 
by another of bright nickel The Electro-Chemical 
Engineering Co. Ltd, of Sheerwater, Woking, Surrey, have 
introduced a new process, which they call the Efco-Udylite 
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in those where the presence of any lubricant could give rise 
to contamination. In general, however, the Polyslip material 
is not unduly sensitive to dirt. This is attributable to the 
relatively soft bearing surface, in which small particles of 
foreign matter can embed themselves without giving rise to 
severe scoring of the shaft 

An ultimate tensile strength of 10,000 Ib/in*® is quoted for 
the composite Polyslip 1M material. The compressive 
strength for 0-001 in perin permanent set is 7,500 Ib/in’, 
while the ultimate figure is 60,000 Ib/in®. It is not possible 
to quote an exact figure for the coefficient of friction, since 
this can vary widely with the speed, load, clearance and other 
conditions. In the unlubricated state, the coefficient is likely 
to be between 0-05 and 0:20, whereas in the lubricated state 
the probable range is from 0-001 to 0°10. Regarding the 
effect of speed, since the Polyslip 1M bearings have the 
freedom from stick-slip that is characteristic of p.t.f.e, they 
provide smooth operation even at very low speeds. This 
point was mentioned in connection with both the Glacier 
DU bearings and the Railko components that were reviewed 
in the October 1960 issue of Automobile Engineer. The actual 
wear mechanism of the Polyslip 1M bearings is exactly as was 
described in the article on the DU components. 


system. It comprises an application of N2E 
semi-bright nickel, followed by another of 
66 bright nickel. It is claimed that this process gives good 
results even in exposure to marine conditions. Further, it 
is stated that ductility and freedom from pitting are obtained 
by virtue of this process, that good levelling and high lustre 
are obtained and the degree of adhesion between the two 
deposits is good. Moreover, the overall cost of this system 
of plating is stated to be relatively low. 


Bi-Nickel 
sulphur-free 


Adjustable Gauge 


IT HAS been announced by the Speed Tool Co, of 1144N, 
La Brea Avenue, Los Angeles 38, California, that they are 
now producing an adjustable go and no-go gauge. This 
gauge, which can be used for checking either inside or out- 
side diameters, has two pairs of arms, which are inde- 
pendently adjusted and are spring loaded, as shown in the 
accompanying illustration of the 900 model. The pair of arms 
on one side, with green identification dots, can be set for 
a given go dimension, and the pair on the other side, marked 
with red dots, can be set for the no-go dimension. When 
the arms are set as shown on the left-hand side of the 
illustration, the gauge has a capacity of 5 in, and when they 
are set as on the right, the capacity is 3in. It is claimed that 
the accuracy of the gauge has been tested to a millionth of 


an inch. The price in Great Britain is quoted as $41.50. 


The adjustable gc and no-go gauge manufactured by the Speed Tool Co 





Lucas Electronic Ignition System 


Efficiency at Very High Engine Speeds Obtained by the Use of a Transistorized Circuit 


~'O far as very high-speed engines are concerned, there is 
little doubt that the limit of development of orthodox 
ignition systems is being approached. It does not appear 
possible for existing coil ignition and magneto systems to 
function effectively at frequencies exceeding about 400 and 
500 sparks/sec respectively; the second of these figures is 
equivalent to 7,500 r.p.m. in the case of an eight-cylinder 
four-stroke engine, a very moderate speed for a present-day 
racing engine of that type. An attempt to exceed these 
sparking rates is likely to result in inadequacy in the 
performance of the ignition equipment, if not in actual 
unreliability. 

Whereas there are both electrical and mechanical aspects 
of this problem of efficient ignition at higher speeds, the 
limitations of the conventional contact breaker represent the 
most serious single obstacle. Consequently, it is not sur- 
prising that, in the electronic ignition system recently intro- 
duced by Joseph Lucas Ltd, this mechanical device has been 
eliminated. It will be recalled that in the Peco transistorized 
ignition equipment, described briefly in the January 1961 
issue of Automobile Engineer, a contact breaker is retained 
but is in the input circuit to the transistor, and so carries 
only a very small triggering current. This system, however, 
is intended not so much to permit very high speeds of 
operation as to give better performance and longer life, in 
normal road-going vehicles, than is provided by conventional 
installations. 

The Lucas research and development engineers, on the 
other hand, have concerned themselves solely with evolving 
an electronic arrangement suitable for racing car and motor- 
cycle engines. This system—which will probably be fitted 
to several vehicles of both types during the coming racing 
season—is stated to operate reliably and consistently at a 
sparking rate as high as 1,000 per second, double that of an 
orthodox magneto. It is stressed by the company that the 


A flyweel with pole pieces; ®B electromagnetic pick-up; C trigger amplifier; DO spark 


E distributor 


layout of the sub-assemblies of the ignition system 


generator F sparking plugs 


Diagrammatic 


equipment is still under development and that, certainly for 
some time to come, there is no intention of fitting it to other 
than racing power units. 

In brief, the assembly consists of a number of pole pieces— 
mounted usually on the engine flywheel—an electromagnetic 
pick-up, a trigger amplifier, a spark generator unit and a 
high-tension distributor. The flywheel is preferred as the 
mounting for the pole pieces because it is less affected by 
torsional oscillations and wear than any other component in 
the engine. However, for special applications, it would be 
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The accompanying scale indicates the size of the units comprising 
the new Lucas electronic ignition system. Above the flywheel can be 
seen the spark generator, and the trigger amplifier is on the left 


possible to mount the pole pieces on a light wheel at the 
other end of the crankshaft. Whichever method is adopted, 
the pole pieces are accurately positioned, for timing, and their 
number is that of the requirement in respect of sparks per 
revolution of the crankshaft. A device for automatic variation 
of the timing, according to the speed and load, can be 
embodied if desired; it would seem, though, that on a racing 
engine having the usual relatively narrow useful speed range, 
centrifugal control alone would be sufficient, in that it would 
provide a means of avoiding an excessive amount of 
advance for starting. 

As the crankshaft rotates and one of the pole pieces comes 
within the field of the pick-up, a voltage impulse is induced 
in the pick-up and is applied to the trigger amplifier. This 
amplifier is in effect a switch that is normally closed, and in 
this condition it permits the flow of current from the battery 
through the primary winding of a trigger transformer. The 
applied voltage pulse causes the amplifier to open the circuit, 
resulting in a cessation of the current flow through the 
transformer primary winding. 

As in an orthodox coil, the collapse of the primary field 
induces a voltage in the secondary winding of the trigger 
transformer. This voltage in turn produces a flow of current 
in the base circuit of the spark generator unit, thereby 
causing a transistor in this circuit to become conducting. 
In consequence, battery current is able to flow in the primary 
winding of a high-voltage transformer in the spark generator. 
Since the effect of the transistor is to initiate a regenerative 
oscillation, which results in a very rapid build-up of the 
primaiy current, it follows that a high voltage—of over 
20 kV—is induced in the secondary winding of the trans- 
former. 

This high voltage is fed to the rotor arm of the distributor 
and thence to the appropriate sparking plug. The rotor arm 
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Regenera- 
and the 


is mechanically driven in the conventional manner 
tion ceases when the transformer is saturated, 
transistor then again becomes non-conducting; the complete 
cycle time for regeneration is less than 200 microseconds 
When the pole piece moves out of the pick-up field, the 
trigger amplifier recloses the primary circuit of the trigger 
transformer in readiness for the succeeding cycle 

Although the spark voltage ‘s independent of the rotational 
speed of the crankshaft, the current taken from the battery, 
to operate the system, is proportional to that speed: it rises 
from about 0-25 amp at 50 sparks/sec to 2:5 amp at 500 
sparks/sec. In contrast, of course, a conventional coil ignition 
system requires more current at low speeds, when the dynamo 
is probably not charging, than it does at high speeds. Th 


advantage of the electronic system in this respect is obvious 
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This graph shows how the voltage of the electronic equipment remains 
nstant up to the maximum rate of 1,000 sparks/sec; in the case of 
falls off- and the maximum rate is lower 


| ignition, the voltage 


Piezoelectric Strain Gauges 


N the January issue of Automobile Engineer, an interesting 

application of piezoelectric ceramics, in connection with 
the so-called spark pump, was described. Another use for 
these materials shows considerable promise, though not yet 
so fully developed: it is for strain gauges which, of 
are now widely employed in research and development 
work. Brush Crystal Co. Ltd, of Hythe, Southampton, who 
manufacture PZT ceramic elements in Great Britain, has 
already supplied a considerable number of them for use 
in strain gauge applications. So far, however, the main 
interest has come from the aircraft gas turbine 
turers, notably Bristol-Siddeley, de Havilland and Rolls- 
Royce, though several gauges of this type have been 
supplied to Aston Martin. 

When compared with the orthodox wire type of 
gauge, the piezoelectric unit shows some definite 
tages; there are certain minor disadvantages, however, some 
of which, it is expected, will be overcome as more experience 
is gained of the appropriate techniques. An obvious point 
of superiority is that the ceramic element generates the 
electricity required, so no external source is needed. Since 
direct readings of current are taken, not only is no balance 
bridge necessary—thus effecting an additional simplification 

—but the time required for balancing is saved during a test 


course, 


manutac 


strain 
advan- 


sequence. 

Owing to the high impedance of the ceramic material, 
slip-ring resistance is much less critical, in the case of tests 
on a rotating component, than it is where a wire strain 
gauge is used. In addition, the material has a relatively 
high permissible maximum stress and is reasonably flexible; 
the output, which bears a linear relation to the strain, varies 
little with temperature up to about 150 deg C. A typical 
element measures perhaps 4X4 in and is 0-010 in thick; it 
is silver coated on each side, the leads being cemented to 
the silvered surface. The cost of one of these elements is 
little greater than that of a wire type gauge 

On the debit side, the material tends to be somewhat 
over-sensitive to transient shocks, higher readings being 
given in such circumstances than when the load is applied 
gradually. Because of its homogeneous nature, PZT 
ceramic material is prone to what is known as cross 
sensitivity where there are two directions of strain mutually 
at 90 deg; this characteristic, clearly, could affect the 
accuracy in some applications. Also, a given stress applied 
in bending results in a different output from that produced 
by the same stress in tension, but the ratio of the two 
outputs is consistent. 

Another possible source of difficulty is that the response 
of an element is affected to some extent by the charac- 
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teristics of the cemented joint to the test piece. For purely 
practical reasons, it has not yet been found possible to obtain 
complete consistency in the quality of the joint, which ts 
normally made with an Araldite adhesive. Because of these 
factors, it is necessary for the strain gauge to be statically 
calibrated before beginning the test, unless the gauge is 
being used as rather than a meter 

In the previously mentioned article, reference was made 
to the converse piezoelectric effect, that is, the ability of the 
ceramic element to convert an electrical input into a 
mechanical strain. By virtue of this effect, it is practicable 
to use a PZT element as a vibrator, for the investigation of 
resonance problems. However, the applicational possi- 
bilities in this direction are limited by the relatively small 
energy capacity of even quite a large element. It follows 
that, if large amplitudes of vibration are to be produced, the 
concerned must be low 


a detector 


mass of the 


system 


Drafting Paper 


FTER intensive research, Ozalid technicians have pro- 
l duced, by entirely new methods, a drafting material that 
they feel represents a major advance in paper treatment and 
finishing techniques. Hitherto, the choice of drawing papers 
has been restricted to two main categories, the treated and 
the natural papers. Although the natural base has advan- 
tages in respect of transparency and quality of surface, it 
tends to be brittle. Treated papers, on the other hand, are 
tougher but less transparent and subject to strong discolora- 
tion even after relatively short periods of storage: this 
discoloration reduces the low initial transparency and makes 
reproduction and difficult to achieve satisfactorily. 

The new paper is termed Ozavel-D. Examination of a 
sample has shown it to be tough and to have good tear 
resistance. It is an all-rag base paper, with a high degree 
of transparency and white in colour. The manufacturers 
claim that the material retains its colour even after years of 
storage. A treatment is applied to both sides of a trans- 
parent base to produce durable surfaces that are particu- 
larly suitable for either pencil or ink work. Other claims 
made for the paper are that it will withstand repeated pencil 
or ink erasures without damage or leaving a ghost image; 
the lines will not wear or crack from the surface of the 
paper; because of the fine texture of the surfaces, a uniform 
density of pencil line can be readily obtained and ink lines 
neither feather nor thicken on application. The new material 
is available in rolls or cut sheets, plain or pre-printed 
Further details obtained from Ozalid Co, Ltd, 
the address of whom is Langston Road, Loughton, Essex. 
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JAGUAR 


ECAUSE of the high reputation of Jaguar cars—achieved 
mainly by a remarkable combination of excellent 
engineering, distinctive appearance and value for money— 
the E type gran turismo two-seat model, which was first 
shown to the public at Geneva last month, has aroused con- 
siderable interest. Although this new car, available in open 
and coupé versions, inevitably has a more limited appeal than 
others in the range, it is of great technical merit. In brief, 
it is a compact road vehicle of very high performance— 
obtained by virtue of a power output of 265 b.h.p. and a 
low-drag body of small frontal area. Although the car has 
a maximum speed of about 150 m.p.h, and from a standing- 
start can cover a quarter of a mile in under 15sec, it is 
very tractable, and is finished to the usual Jaguar standards. 
With the exception of the rear suspension, which is of 
the independent layout, the design resembles that of the 
successful D type, though the body shape has been altered 
to suit its different function. The makers quote the aero- 
dynamic drags of the D type car and the E type coupé as 
151 lb and 184 Ib respectively at 100 m.p.h. Since the 
appropriate frontal areas are in the ratio of 1 : 1-195, it follows 
that the drag coefficient of the E type car is only about 
2 per cent higher than that of the competition model. 

A description of the now familiar 3-8 litre XK Series S 
engine is unnecessary, but certain aspects of its performance 
are worthy of comment. At the peak r.p.m. of 5,500, the 
mean piston speed of this relatively long-stroke unit is 
3,830 ft/min, but the maximum piston acceleration is 
moderate, at 73,300 ft/sec*. Although the specific output 
and b.m.e.p. figures of 674 b.h.p./litre and 172 1b/in® are 
impressive, they are obtained with a compression ratio of 
9:1, and valve lifts of only 4 in; the valve timing, too, is far 
from extreme: the opening and closing points are 15 deg 
each side of t.d.c. and 57 deg each side of b.d.c. The 0-727: 1 
ratio for speed at maximum torque:speed at maximum 
power is satisfactorily low for an engine of this type, and 
that of maximum torgue:torque at maximum power— 
namely, 1-07: 1—is also good. It is interesting to compare 


ed, 


<> 


the power: weight ratio of 241 b.h.p./ton, based on the dry 
weight, with those of six other gran turismo cars: Aston 
Martin DB4GT, 265 b.h.p/ton Mercedes-Benz 300SL, 
183 b.h.p/ton; Ferrari 250GT, 191 b.h.p/ton; Maserati 
3500GT, 196 b.h.p/ton; Maserati SOO0OGT, 263 b.h.p/ton; 
Facel Vega HK.500, 225 b.h.p/ton. 

The double-wishbone front suspension is similar to that 
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E TYPE 


of the D type vehicles, and is remarkable chiefly for the fact 
that the torsion bar springs, since their anchorages to the 
lower wishbones are inboard of the pivot axes, are also 
subjected to bending. Though the rear suspension is 
generally similar to that employed on the experimental car 
entered privately at Le Mans last year, there are several 
major differences. The most important of these is that the 
complete final-drive and suspension assembly is mounted on 
a fabricated steel sub-frame, instead of on the body structure. 

In effect, the sub-frame is a transverse, inverted channel 
beam, bolted within which is the Salisbury final-drive unit. 
The suspension is of the double transverse link type, in which 
the fixed-length half-shafts form the upper links. Each 
lower link consists of a sturdy tube with a forged fork 
member at each end; since the links react part of the longi- 
tudinal dynamic loadings, the arms of each fork, and the 
pivot bearings, are widely spaced. 

The links, which are longer than the half-shafts, pivot on 
the sub-frame and on the wheel hub carriers. Each inboard 
pivot bearing is a double needle roller unit, and the outboard 
bearings are of the taper roller type. At each side there are 
two combined coil spring and damper suspension units, 
anchored to the lower links and to the sub-frame. Reacting 
the remainder of the longitudinal loading is a pair of pressed 
steel trailing arms, the rear ends of which house large- 
diameter rubber pivot bushes of the eccentric type; the 
pivot bolts are carried in lugs on the lower links. At their 
leading ends, the arms are attached to the body structure by 
means of conical rubber mountings having a lower resis- 
tance to longitudinal than to lateral movement. An anti-roll 
bar connects the rear ends of the trailing arms. 

It will be appreciated that, because of the rigid pivot 
bearings of the lower links, the trailing arms do not give 
rise to any significant roll-steer effect. However, their 
effective length varies appreciably with suspension move- 
ment, and this is the reason for their unusually resilient 
rubber mountings. The geometry of the links is such that 
body roll causes the practicable minimum of change in 


In the independent rear suspension 
system, the lower transverse links 
pivot on widely spaced roller 
bearings. The trailing arms have 
rubber mountings, and the final-drive 
assembly is bolted to a sub-frame 
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The coupé version of the Jaguar 
E type. In this view, the low 
overall height and resemblance 
to the D type are apparent. The 
engine is the XK Series S$ unit, 
with a power output of 265 b.h.p 


camber angle and track. It is stated that the roll centre 
height is Sy in, the spring rate at the wheel is 245 |b/in 
and the periodicity is 90 c/min. The corresponding figures 
for the front suspension are 5} in, 3201b/in and 85 c/min 

At each side, the body siructure is attached to the sub- 
frame by two rubber mountings, of the bonded vee type, 
in tandem. As viewed in plan, these mountings are situated 
longitudinally, but in side elevation they are at opposing 
angles of 45 deg to the vertical. As can be seen from the 
accompanying illustration, vertical and transverse loads are 
taken by the rubber in combined compression and shear, 
whereas torsional loads are taken only in shear. In this way, 
a degree of controlled rotation of the sub-frame and final- 
drive casing, under positive or negative torque loads, is 
deliberately permitted, its extent being comparable with that 
of a conventional live axle mounted on leaf springs. The 
unsprung weight of this suspension system is said to be 
less than half that of the Mark 2 cars’ live axle layout. 

To minimize unsprung weight, the rear disc brakes are 
mounted inboard, on the output shafts of the differential. 
Because the heat input to the final-drive unit is greater than 
if outboard brakes were employed, the outboard bearings 
of the output shafts have silicone rubber seals. A praise- 
worthy safety feature of the braking system is that the front 
and rear hydraulic circuits are independent, each having its 
own master cylinder. To reduce pedal effort to a comfortable 
level, a Dunlop vacuum servo unit is incorporated; it is of 
the type described in the London Show Review issue of 
Automobile Engineer, though the method of application is 
slightly different. 

Although the Jaguar D type has a considerably higher 
performance than the XK150S models, it is also substantially 
lighter, so the brake discs are of 11 in diameter at the front 
and 10in at the rear, as against the 12in discs on all four 
wheels of the XKI150S. Since the total swept areas of the 
brakes of the two cars are 46] in* and 540in® respectively, 
the corresponding figures for swept area per unit of vehicle 
weight are 418 in?/ton and 384in?/ton, the difference of 
approximately 9 per cent being in favour of the E type. 

The construction of the body is similar to that of the 
D type cars. A chassisless, stressed skin structure—mainly 
of 20 s.w.g. steel—extends from the dash to the tail, and 
to its leading end is attached a tubular space frame assembly, 
which carries the engine and front suspension. The two 
main longitudinal members of the primary structure are the 
box section body sills, and they are bridged by two box 
sections: one is the dash unit and the other a transverse 
member just ahead of the wheels. Square section tubing is 
used for most of the frontal structure, which consists of 
two separate, laterally triangulated side girders, bridged at 
their leading ends by a cross member. Extensions forward 
of the cross member form the pivots for the hinged bonnet 
and front wing assembly. 

There are three noteworthy features of the electrical 
installation. Parasitic losses are reduced by the use of an 
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electrically driven cooling fan, controlled by a thermostatic 
switch in the header tank; three windscreen wiper blades 
are employed, because of the high width: depth ratio of the 
screen; and the Lucas petrol pump is of a completely new 
type, which operates completely immersed in the fuel tank. 


SPECIFICATION DATA 


| 


Jaguar E Type 





| double transverse links and trail 
6 | ing arms; half-shafts form upper 
transverse links. Two combined 
coil spring and Girling telescopic 
damper units on each side. Anti 
roll bar connected to rear ends 
of radius arms 


Engine 

Number of cylinders 

Bore 87 mm 

Stroke 106 mm 

Swept volume 3,781 cm 

Compression rano 8:1 or 9:1 

Maximum b.h.p gross 265 at 
5,500 r.p.m. on 9:1 compression 
ratio 

Maximum b.m.e.p. 172 Ib/in’ at 
4,000 r.p.m 

Maximum torque 260 \Ib-ft at 4,000 
r.p.m 

Crankshaft Seven-bearing, forged 
steel, counterweighted, statically 
and dynamically balanced 
ylinder head Light alloy, with 
shrunk-in valve seats of aus 
tenitic iron. Segmental] spherical 
combustion chambers 

‘alves Inclined at included angle 
of 70 deg Operation by twin 


Steering 

Type Rack and pinion 

Turning circle 37 ft 

Turns from lock to lock 2 

Steering wheel 16 in jameter 
aluminium; column adjustment 
for height and reach 


Brakes 

Front Dunlop disc type. Discs of 
11 in diameter mounted on wheel 
hubs Total swept area 
242-24 in 

Rear Dunlop disc type. Discs of 
overhead camshafts and inverted 10 in diameter mounted on out 
bucket type tappets Camshafts put shafts of differential unit 
each carried in four bearings; two fotal swept area 219 in 
stage chain drive from crankshaft Separate pads for handbrake 
arburettors Three S.t HD8 Actuanon Hydraulic, with inde 
with 2 in diameter throttle barrels pendent circuits for front and 
uel pump Lucas 2FP, immersed rear brakes, and Dunlop bellows 
in tank type vacuum servo unit acting 

Dry weight 499 Ib, including fly directly on pedal. Cable opera 
wheel, clutch, carburettors and | tion of handbrake 
electrical equipment Distribution of braking effort 

front 60 per cent 

Transmission rear 40 per cent 

Clutch Borg and Beck single-dry 
plate, 10 in diameter 

Gearbox type Four-speed 
synchromesh on second 
and fourth 

Gear ratios 


Wheels and tyres 

Wheel type Wire spoke, with 
centre-lock attachment Special 
wheels available for racing 

Tyres Standard, Dunlop RS‘ 
fourth i:1 6-40-15 in Dunlop RS racing 
third 1-283: 1 tyres optional: front, 6-00-15 in; 
second 1-86:1 rear, 6-50-15 in 
first and reverse 3-377:1 Pressures, standard tyres 

Dry weight 130i Ib, including bell front 23 Ib/in 
housing rear 25 Ib/in 

Propeller shaft Hardy Spicer open Increased by 7 Ib/in’, front, and 
type. with needle roller bearing 10 Ib /in*, rear, if maximum per 
universal joints formance is to be used 


with 
third 


Construction 
Main structure of monocoque 
type, based on two longitudinal 
tion embodying limited -slip members and two transverse 
differential unit. Casing carried memb«:s cf box section. Engine 
on fabricated sub-frame, rubber | anc tront suspension carried on 
mounted on body structure separate space frame unit, fabri 
Drive transmitted to wheels by cated from steel tubes and bolted 
fixed-length half-shafts with to main structure 
needle roller bearing universal 
joints at both ends 
Ranos Standard. 3-31:1 
2-93:1, 3-07:1 or 3-54 
Dry weight 274 1b. complete with 
sub-frame half-shafts wheel 
hubs and rear suspension 
assembly 


Final-drive unit 
Type Salisbury three-quarter float- 
ing, with hypoid bevel reduc 


Dimensions 
Wheelbase & ft 
Track, front and rear 4{t 2 in 
Overall length 14ft 7% in 
Overall width 5 ft 54 in 
Overall heght 4 ft 04 in 
Ground clearance, laden 5} in 
Kerb weight, with § gals fuel 
open model 2,520 Ib 
coupé model 2,576 Ib 
Weight distribution, at kerb weight 
front wheels 50 per cent 
rear wheels 50 per cent 
Frontal area 16-47 3 


optional, 


Suspension 

Front Double transverse 
bones and torsion bar 
with Girling telescopic 
and anti-roll bar 

Rear Independent, by 


wish 
springs 
dampers 


means of 








Suspension Levelling 


Armstrong Hydraulic Device that does not Entail the Use of an Engine Driven Pump 


FEW years ago when, because of its considerable 

advantages, air suspension camc to the fore, many 
engineers felt that at least some of these advantages could be 
obtained much more simply by other means. Among those 
whose thoughts were directed along alternative lines was 
Armstrong Patents Ltd, of Fulford, York. The principal 
claims for air suspension—which therefore have to be achieved 
by a competitive system if it is to be a success—are: a 
variable rate, insulation of the sprung mass from shocks and 
vibrations transmitted from the road, and adjustment of 
the height of the sprung mass automatically with variations 
of the load carried. 

As regards insulation, both the coil and torsion bar type, 
especially if rubber mounted, afford reasonable insulation 
against vibration. Even the semi-elliptic spring, provided 
it is properly protected and suitable interleaving material is 
employed, gives acceptable results; moreover, it can be 
relatively easily arranged to give a variable rate, if desired. 
This leaves just the problem of automatic adjustment of 
height to be solved. 

Obviously, adjustment could be effected by varying the 
height of the spring anchorage. Of all the devices that might 
be employed for this purpose, a hydraulic jack seems to be 
the simplest, and most reliable and compact. However, 
these advantages would be lost if it were necessary to use an 
engine-driven hydraulic pump, but toa firm already producing 
hydraulic pumps in the form of suspension dampers this did 
not present an insuperable obstacle. All that was necessary 
was to modify the dampers, by fitting additional valves, so 
that they would supply the oil under pressure for the 
actuation of the jack. This arrangement has the fundamental 
advantage that the distances between the pump and the other 
components of the system are small and, therefore, the piping 
arrangement inexpensive and simple. Moreover, there is no 
need for an extra connection between the sprung and 
unsprung masses, to sense the height, since the normal 
linkage for actuating the dampers can be utilized. 

The essentials of the system that has been evolved are 
simply a lever arm type damper assembly, suitably modified 
to perform the pumping and automatic levelling functions in 
addition to the damping of the suspension, a hydraulic jack, 
interposed between the spring and its anchorage or seat, an 
oil reservoir and some short hydraulic pipes. Normally, there 


Fig. 1. Diagram showing the layout of the components of the Armstrong 
hydraulic levelling system with, in the bottom right-hand corner, a 
scrap view of the pump-damper and its various hydraulic connections 


would be only one reservoir and, of the other components that 
have been mentioned, one for each spring. If desired, 
the system can be further refined by the incorporation of a 
hydraulic accumulator, by virtue of which the height of the 
sprung mass can be regulated when the vehicle is stationary, 
otherwise this can be done only when the suspension is 
moving up and down. The arrangement of these components 
is shown diagrammatically in Fig. 1. An application to an 
auxiliary spring is illustrated in Fig. 2, and Fig. 3 shows how 
the system might be applied, for levelling, when air springs 
are used. The advantage of the latter arrangement is that 
the need for a compressor is obviated and pneumatic valves— 
liable to give trouble owing to freezing of condensation in 
very cold weather—are dispensed with. 

So far as manufacture is concerned, Armstrong Patents 
Ltd. are particularly well placed for producing the com- 
ponents of this system. The jack is similar in form to the 
telescopic type of damper, which the firm is already making 


Fig. 3, right It is 
possible that the hy- 
draulic levelling device 
could be used in con- 
junction with a sealed 
air spring, thus obviating 
the need for a compressor 
and pneumatic valves 


Small volume 
high pressure 





Large volume 
low pressure 





Fig. 2, below The 
levelling system applied 
to an auxiliary spring 
layout. The hydraulic 
jack is at A, where it 
acts on the upper end 
of the coil type spring 
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in very large quantities. Basically, the pump-damper unit 
would be much the same as their existing range of lever arm 
type dampers, and the other components are very simple 


Modified suspension damper 

Two forms of pump-damper unit are illustrated. That in 
Fig. 4 is for a system in which a hydraulic accumulator is 
not employed. The outlet to the hydraulic jack is in the base 
of the unit. Movement of the suspension under the influence 
of road irregularities actuates the pump-damper unit, which 
forces oil alternately backwards and forwards through the 
drilled ducts and the damper valve just below the two 
cylinders—this of course is the normal damping action. In 
addition, however, another valve is incorporated: it is of the 
simple non-return ball type, and is installed with its axis 
horizontal, near the lower end of one of the cylinders. During 
the pressure stroke of that cylinder, oil is forced through a 
radial drilling, past this extra valve, into an approximately 
vertical duct. 

To the lower end of this duct is connected the pipeline to 
the hydraulic jack, and at its upper end is the height regula- 
tion valve, which also is of the ball type. This valve is 
actuated by a short push rod and a cam plate splined on to 
the rocker shaft. When the sprung mass is too high, the 
cam—actuated by the damper arm—depresses the valve 
this allows oil from the jack, together with that delivered 
from the damper, to return to the low-pressure chamber 


Fig. 4, above left 


Three views of the pump-damper unit for application where a hydraulic reservoir is not employed 


Fig. 6. View to a large scale 
of the two levelling valves in 
the pump damper unit shown in 
Fig 5 immediately below 


accumulator is emplbyed. In this instance, a non-return 
valve is installed radially near the lower end of each of the two 
cylinders. Oil passing these valves is delivered into the 
vertical passage, as before. However, in this instance, the 
lower end of the vertical passage is connected by a pipeline 
to the accumulator, instead of to the jack, and its upper end 
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In this instance there is only 


one ball type non-return valve through which oil is passed from the lower end of one of the two cylinders into the almost vertical duct; the connection 
at the lower end of this duct goes directly to the jack, and the valve at the upper end, when opened by the cam and pushrod, allows the oil to return 


to the low pressure chamber above the damper cylinders. Fig. 5, 
in the system 


valves to the vertical passage. There are two levelling valves 


above the two cylinders. If additional load is placed in the 
vehicle, and the level of the sprung mass falls, the consequent 
movement of the cam allows the valve to seat, so that the 
delivery of oil from the shock absorber extends the jack 
again. Although, with this arrangement, there inevitably is 
some hunting, this is unimportant because its amplitude and 
frequency are low. Surprisingly, the performance of the 
damper is not adversely affected by using it in this way as a 
pump: this is because, under normal operating conditions, 
the amount of hydraulic fluid required to effect the levelling 
is small; in addition, the constant circulation of a small 
proportion of the fluid helps with regard to cooling and the 
obviation of aeration. Variations in the quantity of oil 
required in the jack, as the load changes, are catered for by 
connecting the reservoir to the low-pressure chamber cover 
A fluid whose viscosity does not vary much with temperature 
is employed, and of course it has additives to increase its 
film strength, resistance to oxidation and aeration 

The damper illustrated in Fig. 5 is one that has been 
modified for use in arrangements in which a hydraulic 
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right 


This pump damper unit is for use where a hydraulic reservoir is included 
The section AA shows the two delivery valves, one from each cylinder, and section BB the arrangement of the ducts from these 
one of them is for raising and the other for lowering the suspension system 


communicates with a levelling valve for raising the sprung 
mass. When this valve is opened by the action of the push 
rod and cam plate, the oil under pressure flows not to the 
chamber above the two cylinders, as in the unit previously 
described, but through a transverse duct and restrictor to 
another almost vertical passage. The lower end of the latter 
is connected by a pipeline to the hydraulic jack, while its 
upper end communicates with another levelling valve, also 
actuated by a cam plate: this latter valve comes into operation 
only for lowering the sprung mass and it discharges into the 
low-pressure chamber above the two cylinders. With this 
arrangement, therefore, there are two cam plates splined on 
to the rocker shaft, one to actuate the valve for raising and 
the other that for lowering the sprung mass 


Levelling valves 

The arrangement of both the simple ball type levelling 
valves can be seen clearly from Fig. 6. In each, the steel ball 
seals against a nylon seat which, in the case of the valve for 
raising the sprung mass, is backed by a shoulder in its thimble 
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Fig. 11. Diagrammatic 
illustration showing the 
basic principles involved 
in the application of the 
levelling jack A to the 
common coil spring and 
wishbone type suspension 








type housing and, in that of the other valve, by a steel 
washer. The short push rods that unseat these valves and 
the cams that actuate them are of case hardened, 45 tons/in’? 
steel. Both valves are in thimble type housings, screwed 
into the zinc alloy die cast body, so that they can be adjusted: 
this obviates the need for grinding the cams and push rods 
to close tolerances. 

The valve for lowering the sprung mass and that employed 
in the unit adapted for use without an accumulator are 
identical: in each case, the push rod is a fairly close fit in its 
housing, and when the ball is lifted off its seat, the fluid 
Passes up a groove, machined along the push rod, to the low- 
pressure chamber above the two cylinders. This groove 
forms a restriction to prevent over sensitivity of the levelling 
device. As has already been mentioned, in the case of the 
system incorporating a hydraulic accumulator, a restriction 
for the valve that raises the level of the sprung mass is fitted 
in the transverse duct between that valve and the outlet 
duct to the connection for the jack. All the sealing rings 
that can be seen in the illustration of the valve are of circular 
cross section and are of synthetic rubber. 

Since the loadings between the faces of the cams and push 
rods are relatively light, no difficulties have been experienced 
with regard to wear. The movements of the valves are very 








A prototype 
hydraulic accumulator, 
with the gas charging 
valve in the centre of 
the cover on the left 


Fig. 7, left. 





Fig. 8, below. Typical jack and shackle assembly on a chassis frame, 
and, on the right-hand side, a cross sectional view of the jack alone 





small, in the order of 0-040 to 0-050 in. Small movements 
of the suspension do not have any effect, so far as levelling 
is concerned, since the cam is inoperative for 1 to 14 deg on 
each side of the neutral position. This represents a movement 
of about } in, in each direction, of the end of the damper arm. 


Hydraulic accumulator 

As cai: be seen from Fig. 7, there is nothing complicated 
about the hydraulic accumulator, which is a prototype—the 
production unit of course will be even simpler. In it, the 
hydraulic oil and the gas are separated by a synthetic rubber 
diaphragm. The gas compartment is charged with nitrogen 
at a pressure of 300 to 400 Ib/in*, according to the installation. 
This gas is introduced through a ball type non-return valve 
in the end cover. As a precaution, in case of leakage past 
the ball valve, a sealing plug is fitted, and the socket is filled 
so that there is less likelihood of the assembly being tampered 
with during service. The hydraulic connection at the other 
end has a shield fitted over it so that the diaphragm, when 
the hydraulic chamber is empty, will not be damaged by being 
forced hard against, or even through, the outlet port. 
Obviously, the size of accumulator will vary with the installa- 
tion but, in general, it is about 8 in long » 5 in diameter and 
therefore is not difficult to accommodate, for example, 
behind a wheel arch. 


Hydraulic jack 

Illustrated in Fig. 8 is a jack installation for use with a 
semi-elliptic spring. The arrangement is such that a conven- 
tional shackle can be attached to a bracket mounted on the 
lower end of the ram. An alternative layout would involve 
the use of the jack as an extendible shackle, by trunnion 
mounting it at some point between the ends of the cylinder, 
and by connecting the spring eye directly to the lower end of 
the ram. However, with this arrangement, a flexible pipe 
connection is necessary and this is not only expensive but 
also, since it is in motion all the time the vehicle is in operation, 
a possible source of failure. The mounting of the jack in the 
manner illustrated also has the advantage that the height of 
the space required for its accommodation is less than if the 
extendible shackle layout is employed. 

As can be seen from the illustration, the jack itself is of 
simple construction. The rod is chromium plated, to mini- 
mize the rate of wear, and it operates in a bronze bush. 
A cast iron piston is employed and it carries a single U-section 
seal, of a synthetic rubber that remains flexible between the 
temperatures of —40 deg C and + 120 deg C; a hole is drilled 
from the pressure end of the piston into the groove that 
houses the seal so that the arms of the U are subject to 
hydraulic pressure and thus are forced against the bore of 
the tube and the base of the groove. The bore of the tube is 


Fig. 9, below. Of these two jacks, that on the left is for application to a 
torsion bar spring and that on the right to a coil spring type suspension 
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finished by forcing an oversize hardened steel ball along it 
A mild steel end cap is fitted. It has a groove round its peri- 
phery in which is fitted a brazing ring. After it has been 
placed in position, the end of the tube is rolled over to secure 
it and then induction heated so that the brazing ring melts 
and forms the seal. 

Alternative rams are illustrated in Fig. 9. They are for 
applications where coil springs or torsion bar springs are 
employed. Since it is desirable for the pressures in each 
application to be of the same order, the cross sectional areas 
of the rams are different. With a semi-elliptic spring, because 
the ram is applied to only one end, the load on the ram is 
approximately half that of a comparable coil spring. An even 
higher loading is necessary with a torsion bar, otherwise an 
unduly long actuating lever would be required. Diagrams 
showing suggested arrangements for the levelling devices 
with suspension systems of these types are shown in Figs 
10 and 11, to the right and left respectively of this column 


General comments 

With experimental installations it has been found that it 
takes from 4 min to 1 min to adjust the level of the sprung 
mass from the lowest to the normal position, when the vehicle 
is fully laden. The hydraulic pressure is normally about 
300 to 500 Ib/in? and the absolute maximum, limited by the 
setting of the damper blow-off valve, is about 1,400 Ib/in® 
Since the levelling valves seat as soon as the vehicle stops, 
the ram is then locked hydraulically in the appropriate 
position. This is an advantage relative to air suspension, 
with which, if the air pressure falls below a certain level, 
the suspension springs cannot operate properly until the 
air pressure has been built up again. 

It would appear that the Armstrong system is particularly 
suitable for application to private cars and light commercial 
vehicles. This is because of its compactness, low cost, and 
the fact that additional pumps or other complex components 
are not required. The system could be designed for applica- 
tion either as standard equipment or as an optional extra. 
It would probably appeal to motorists who travel during the 


Thin-lead Pencil 


LEADS of only 0-020 in diameter are accommodated in the 
Leroy (R) 020 pencil, which is manufactured by Keuffel and 
Esser Co, Third and Adams Streets, Hoboken, New Jersey, 
U.S.A. Because these leads are so thin, they wear down 
uniformly, so that the lines that are drawn with them are 
crisp and do not vary in width. Twenty-four leads, in a 
dispenser, are supplied with the pencil, and extra dispensers 
are, of course, obtainable. 


New Hose 


TO SUPERSEDE their two-braid cotton reinforced hose, 
currently in production, the Goodyear Tyre and Rubber Co. 
(Great Britain) Ltd, of Wolverhampton, have introduced a 
long-length single-braid high tensile rayon reinforced hose 
The strength of the new hose is equivalent to that of the 
product it supersedes, the flexibility is greater, while the 
weight per unit length is less. Among the advantages 
claimed for the new hose are that it is easy to handle and, 
since it is available in continuous lengths of approximately 
500 ft, the need for couplings is obviated, the possibility of 
leaks reduced, and there is less likelihood of damage being 
done to surfaces over which the hose is passed. The rayon 
is thoroughly impregnated, and there is an adequate safety 
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week without passengers, and fully laden at the weekends- 
So far as manufacturers are concerned, they could use it 
either to improve the ride by reducing the spring rate or to 
reduce the height of the wheel arch. The latter facility would 
be particularly attractive for commercial vehicle applications. 
These benefits are obtainable, of course, by virtue of the self- 
levelling action, which enables the space available for spring 
deflection to be used always to optimum advantage. 


margin above the specified working pressure. The rubber 
specification chosen is such as to give good abrasion resis- 
tance so that the hose will not be damaged when dragged 
over rough surfaces. It is a smooth bore hose and is 
available in 4in, jin and ? in sizes. 


Ergonomics Research Instrument 


FOR applications such as the determination of the optimum 
siting of instruments and controls, and for ascertaining the 
best possible layouts for machine tools and other equipment, 
an instrument for the recording of eye movements and lines 
of sight can be most valuable. Movement of the eye results 
in the generation of small currents of electricity at the skin 
surface around their sockets. These currents can be 
measured, and the movements of the eyes recorded by the 
means of the Emma equipment developed by E.M.I. 
Electronics Ltd. The latest version of this equipment is a 
transistorized model with a self-contained dry battery supply. 
Its dimensions are only 19inx7inx9in, and it weighs 
15lb. Thus it has the advantages of portability and being 
completely independent of a mains supply. The equipment 
can be placed on a bench or in any convenient position near 
to the operator, while the small electrodes are attached to 
the skin near the subject’s eye sockets, and connected by 
leads to the amplifier of the eye movement detection system. 
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B 0 0 K S Brief Comments on Recent Publications Pertinent to Automobile Engineering 


Fuel Cells 
Edited by G. J. Young 
London: CHAPMAN AND HALL LTD, 37 Essex Street, W.C.2 
1960. 94x 6. 154 pp. Price 46s. 

In recent years considerable interest has been aroused by 
work being carried out on the development of fuel cells for 
automotive and other applications. An outcome has been 


the production of this book, which comprises a series of 


contributions by leading experts from Great Britain and the 
United States. The book is based on a symposium sponsored 
by the Gas and Fuel Division of the American Chemical 
Society, and it covers the design and principles of operation 
of various types of fuel cells. In the different sections the 


contributing authors examine the industrial implications of 


fuel cells as power supplies for stationary and mobile engines 
as well as for chemical reactors. Speculative approaches to 
possible applications have been carefully avoided, and the 
book provides an accurate, scientifically sound analysis of 
where and how fuel cells can be applied at present and when 
and under what conditions they may be employed in the 
future. 

After an Introduction by H. A. Liebhafsky and D. L. 
Douglas, the contents are as follows: The hydrogen-oxygen 
(air) fuel cell with carbon electrodes; Catalysis of fuel-cell 
electrode reactions; Electrode kinetics of low-temperature 
hydrogen-oxygen fuel cells; The high-pressure hydrogen- 
oxygen fuel cell; High-temperature fuel cells; Carbonaceous 
fuel cells; Nature of the electrode processes in fuel gas cells; 
Molten alkali carbonate cells with gas-diffusion electrodes; 
Summary of panel discussion; and Index. 


The Private Car 
London: THE INSTITUTION OF MECHANICAL ENGINEERS, 
1 Birdcage Walk, St. James's, S.W.1. 1960. 11 x 83. 188 pp. Price 30s 

As is well known by automobile engineers, a series of 
twelve lectures was presented at meetings of the Automobile 
Division of The Institution of Mechanical Engineers in the 
first four months of 1960. This series was given the name 
The Crompton-Lanchester Lectures, to commemorate two 
famous pioneers of the motor industry. Each lecture was 
prepared and read by an eminent automobile engineer, and 
the whole series reviews recent developments, current 
practice and probable future trends in car design. 

This book is probably one of the most widely useful that 
it has been our pleasure to review. Since the lectures are 
presented by leading experts, their technical value is high 
and they are most useful to practising automobile engineers. 
Furthermore, one of the aims has been at presenting in 
simple language the salient features of the art and science of 
automobile design, and therefore the work can be readily 
understood not only by engineers in other industries but 
also by enthusiasts who take a reallv serious interest in 
automobile engineering as a hobby. 

After a Foreword by H. G. Webster entitled “A philosophy 
of automobile engineering design’’, the subjects dealt with are: 
Mechanical design and performance of the petrol engine, by 
W. V. Appleby; Combustion chamber design and the 
influence of fuel quality, by D. Downs; Mixture formation, 
by P.W. Bedale; Automobile transmissions, by J. N. H. Tait; 
Suspension, steering and tyres, by D. Bastow; Automobile 
braking, by R. C. Parker; Automobile lubricants and 
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lubrication, by A. Towle; The structure of the automobile, 
by M. Platt; Electrical equipment of the passenger motor car, 
by E. A. Watson; Automobile lighting and visibility, by 
G. Grime; Passenger car comfort, by S. H. Grylls; Perfor- 
mance measurement of the complete car, by A. Fogg; 
and an Index, giving main headings as well as other details. 


Off-The-Road Locomotion 

By M. G. Bekker 

Ann Arbor: THE UNIVERSITY OF MICHIGAN PRESS 
94 «6. 220 pp. Price $10.00. 

In general there is a scarcity of authoritative works on this 
subject, and therefore the new book by M. G. Bekker is a 
welcome addition. It is claimed to be the first to offer 
systematic research on a vehicle as a unit in relation to 
environmental terrains. The author shows how predictions 
can be made of vehicle performance and design parameters 
and discusses soil and snow mechanics, tracks, wheels and 
tyres, as well as general factors concerning vehicles at 
assumed optimum performance. He also describes the 
important developments taking place in industry and 
education. 

The list of contents is as follows: Introduction; Locomotion 
on wheels and locomotion in nature; The current concept of 
a motor vehicle and the train concept; Physical properties of 
soil, mud, and snow; Geometrical properties of terrain 
surface; The idea of “flotation” and vehicle performance; 
Soil thrust and locomotion; Motion resistance and vehicular 
forms; Drawbar-pull and soil-value spectra; Possible 
improvements and existing trends; The spaced link track; 
Theoretical concepts and engineering; Operational definition 
of mechanical mobility; Definition of soil trafficability; 
Organization and long-range planning of research; Appendix; 
List of symbols; References; and Index. 


1960. 


The Machining of Steel 

By F. C. Lea, 0.B.E, D.Sc, M.Inst.C.£, M.l.Mech.E. and Eric N. Simons 
London: ODHAMS PRESS LTD, 96 Long Acre, W.C.2. 1960. 
82 54. 208 pp. Price 21s. 

Fundamental principles of cutting and machining steel and 
its alloys are presented in this handbook, which is intended 
for students, apprentices, operators and others interested in 
engineering production. The work also includes a lot of 
practical information on the machines and methods used. 
The only important operation not dealt with is grinding, for 
which, of course, machines and methods of an entirely 
different type are employed. 

It is the second edition that is under review, and the text 
has been fully revised and the plan of the book considerably 
altered. New illustrations have been prepared and much 
additional matter incorporated, including an account of 
electro-spark cutting, which is one of the latest developments 
in the technique of cutting hard metals. 

The list of contents is as follows: The lathe; Planing and 
shaping machines; Single-edge cutting tools; Milling 
practice; Drilling practice; Broaching practice; Reamers; 
Sawing practice; Factors in the cutting of steel; Speeds, 
feeds and coolants; Materials for cutting tools; Jigs, gauges 
and fixtures; Indexing; Appendix I, Machining manganese 
steels; Appendix II, Electro-spark cutting; and Index. 


Automobile Engineer, April 1961 








Ergonomics of Automation 
By A. T. Welford 
London: HER MAJESTY’S STATIONERY OFFICE, York 
Kingsway, W.C.2. 1960. 82 54. 60 pp. Price 3s. 6d 

This book is Number 8 of the series “Problems of Progress 
in Industry’”’. The object of this series is to present briefly 
and simply the results of new research into the economic, 
technical and human problems of industrial progress—those 
arising from automation and other advanced techniques— 
and problems of management and social relations. It is also 
intended to provide a forum for responsible new thinking 
and to stimulate independent discussion and action, including 
further research. The conclusions and speculations are those 
of the investigators, mostly from the universities and other 
well-known research bodies. Research relevant to the 
problems of the human operator in an automatic plant, with 
special emphasis on the design of the equipment, is discussed. 

Another booklet, Number 9 in this series, will be published 
shortly under the title ““Automation and Skill”. Together, 
the two booklets constitute the final report of the study, 
recently sponsored by the Department of Scientific and 
Industrial Research, of the human implications of automation, 
as applied in all fields of production and processing. 

The contents are as follows: The ergonomic approach to 


House, 


automation; Design for ease of operation; Human capacity 
for monitoring and control operations; Maintenance work; 
Some problems of personnel; and Conclusion 


Basics of Fractional Horsepower Motors and Repair 
By G. Schweitzer 
London: CHAPMAN AND HALL LTD, 37 Essex Street, W.C.2 
1960. 94x 6. 168 pp. Price 36s 

Fractional horsepower electric motors are, of course, 
important in many applications, including machine tools and 
research and development equipment. The purpose of the 
book under review is to provide a working explanation of the 
various types of motors of this kind, and to present basic 
procedures for maintaining them. While the work is primarily 
intended for those interested in or concerned with the repair 
of this type of equipment, it is also designed to help the 
student. For this reason the salient features are presented by 
means of diagrammatic and other illustrations. The contents are 
as follows: Basic principles of electricinduction motors ; Split- 
phase motors; Capacitor motors; Repulsion motors; Shaded- 
pole motors; Universal motors; Three-phase motors; 
Enclosure and mounting characteristics; Windings; Motor 
testing; Care and maintenance of motors; Control devices; 
Glossary; Picture credits; and, finally, of course, the Index. 


B.M.C. Industrial Gas Turbine 


Austin Single-Shaft Unit Recently Announced, Which is Designed to Give an Output of 250 b.h.p. 


FTER twelve years of research, the British Motor 
l Corporation has just introduced a 250 b.h.p. industrial 
gas turbine, designated the Austin 250 unit. According to the 
manufacturers, this turbine represents a major step in their 
progress towards the production of a satisfactory auto- 
motive version. It will operate on a wide range of cheap 
fuels and, as would be expected in view of its duty, is of 
robust construction. At 800 deg C, the cycle temperature 
is relatively high. Complete with its accessories, the prime 
mover weighs 9001b, and its overall dimensions are 37 in 
long x 35in wide x 51 in high. 

The unit is of the single-shaft type, that is, the rotor of 
the centrifugal compressor is directly driven by the turbine 
rotor. Its normal operating speed is 29,000 r.p.m, and at 
this speed the pressure ratio of the compressor is 3-5: 1. 
To provide an unobstructed efflux, the turbine is at one end 
of the assembly, adjacent to the compressor. An internally 
splined hollow shaft couples the common rotor shaft to the 
input of a double-reduction gear unit at the other end. 
Between the compressor and the gear case is a plenum 
chamber from which the compressor draws its pre-filtered 
air. The compressed air is delivered into a Lucas combus- 
tion chamber; fuel is fed to the atomizer in the chamber by 
a piston type pump. Guide vanes direct the burnt gases 
into the turbine, which has two stages. 

Both reductions are effected by means of double-helical 
gears, to ensure quiet running and to obviate axial thrust, 
and the input and output shafts are coaxial. The standard 
gearing gives an output speed of 1,500 r.p.m, for the genera- 
tion of electricity at 50 c/sec, but other gearing can be 
supplied for different applications. No heat exchanger is yet 
embodied, but a high overall thermal utilization is obtainable 
in applications where the exhaust heat can be usefully 
employed. As would be expected, a heat exchanger is under 
development, and will be introduced at a later date. 

If fuel consumption is not of primary importance, the 


turbine should show considerable advantages over the 
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equivalent diesel engine. Its price is considerably lower, 
and its compact dimensions and low weight make it easy to 
transport and install. Starting is fully automatic on pressing 
one button, and once it is running the unit can be put on 
full load within a minute. Other benefits are smooth running 
bolting down is unnecessary—and low oil consumption, 
no water cooling system, and a clean exhaust. Little main- 
tenance is said to be required, and the combination of intake 
and exhaust silencers and sound absorbent covers renders 
operation at least as quiet as that of a diesel engine. 


Part-sectional view of the Austin 250 gas turbine unit. The turbine and 
compressor rotors are mounted on a common shaft; above them is the 
single combustion chamber, which was developed by Joseph Lucas Ltd. 








Hi-ton 





Facing and Centring Machine 


An Automatic-cycling, First-operation Machine for Forged Components 


ESIGNED to face and centre drill with rapidity and 

accuracy both ends of forged components, such as 
crankshafts and gearshafts, this machine can handle work 
up to 42in long and from lin to 6$in diameter. The 
minimum length of workpiece that can be accepted is 20 in 
when two vices are used to clamp the component, but this 
figure can be lowered to 84 in if only a single vice is 
employed. Spindles of the milling heads mount 6 in or 9 in 
diameter facing cutters and a maximum of i in stock can be 
machined from each end of the workpiece. 

Milling heads are of the mechanical type, each powered 
by a 5h.p. motor, but 7-5 h.p. motors can be provided for 
heavy-duty operation. The left-hand head is fixedly 
positioned longitudinally on the machine bed, while the 
right-hand unit is slidable on the bed by means of a rack 
and pinion motion to adjust its position to suit the length 
of the workpiece. All spindles run in taper roller bearings, 
some of which are immersed in oil while the upper ones 
are lubricated by a pressure feed system. Spindle speeds of 
from 30 to 110 r.p.m. can be provided by selection of change 
gears, conveniently located on the top of the head, as shown 
with the cover removed in the smaller illustration. Hydraulic 
operation is arranged for the traversing feed movement, 
which is steplessly variable in rates from 1-0 to 10 in/min. A 
rapid-approach movement of the cutter is at the rate of 
40 in/min and at the end of the machining cycle the heads 
are rapidly retracted at 50 in/min. 

Drilling heads are mounted on the front side of the milling 
heads. Powered by a direct-coupled 0-8 h.p. motor, the 
drilling spindle runs in taper roller bearings at a constant 
speed of 960 r.p.m. and is oil-bath lubricated. An indepen- 
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A milling and drilling head retracted to its standing position. Change 
gears are accessible on removal of the upper cover plate, as shown 


dent hydraulic feed gives fast approach, pre-selected feed 
rate, and rapid retraction of the spindle. 

The workpiece is supported by either one or two auto- 
matically operated vices, as required. These vices, which 
are positioned manually between the two milling heads, are 
fitted with vee-type jaws to suit the component to be handled, 
and are automatically self-centring. A motorized worm 
drive actuates the jaws of a vice, which close to a pre-set 
pressure determined by adjustment of the hydraulic operating 


Hi-Ton automatic cycling, 
facing and centring machine, 
set up with two work vices 
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pressure on the worm retainer. The method, in turn, ensures 
the automatic cut-out of the motor when the required closing 
torque has been attained. To open the vice, the motor is 
run in reverse and the limited amount of axial movement 
required to return the worm to its operating position gives a 
slight delay which is sufficient to enable the motor to reach 
full speed and, consequently, to apply adequate torque to 
release the vice screw. 

Housed within the machine base, the hydraulic system is 
a self-contained unit independently powered by a 3 h.p. 
motor. Solenoid-operated valves controlling the machine 
cycle are grouped and accessibly mounted on rigid members 
of the base frame. Valves controlling the feed rates of 
milling and drilling heads are similarly grouped on the rear 
ledge of the base frame. The coolant sump, occupying a 
central position in the machine base is a separate fabrication. 
From it, a motorized pump feeds coolant to the milling 
cutters and centre drills. Flow jets to the milling cutters are 
integral with the cutter guards. Mounted over the sump is 
a swarf-collection and drainage tray, and access is given at 


the rear of the machine for the rapid removal of swarf. 

Easy control of the automatic cycle is ensured by the 
provision of an electrical panel on the left front of the 
machine. The operating procedure is initiated by first 
depressing two buttons to secure the workpiece in position 
and then depressing the cycle start button. This starts 
rotation of the milling cutters and simultaneously the fast 
approach of the cutters to the work. Then follows the 
traverse of the cutters across the end faces of the component 
at the selected feed rate and, on completion of this operation, 
a rapid return of the heads to their standing position, which 
also is the operative position for the drilling heads. The 
drilling spindles commence rotation, make a fast approach 
to the work, and perform the centre-drilling operation at the 
pre-set rate of feed. Automatic retraction of the drilling 
spindles completes the machine cycle, and depression of 
a further button releases the vices ready for unloading. 

The manufacturers are Hi-Ton Machine Tools Ltd, 
Birmingham, and sole world distributors are Drummond- 
Asquith Ltd, King Edward House, New Street, Birmingham. 


SCHUTTE TYPE SE 16 AUTOMATIC 


A High-speed, Fast-cycling, Six-spindle Machine With a Maximum Bar Capacity of 18 mm Diameter 


ye the wide range of multi-spindle automatics built by 
the firm of Alfred H. Schiitte, of K6ln-Deutz, Germany, 
has recently been added a small, six-spindle machine, desig- 
nated Type SE16. Embodying the well-proved basic 
design principles of the Company’s SD range of automatics, 
the new machine incorporates other interesting features 
Due to the higher spindle speeds employed, the shorter 
indexing times, and the reduced overall dimensions, how- 
ever, it may be regarded as a completely new design. An 
outstanding feature is that the longitudinal tool carriers are 
designed as quills instead of the usual slides. It can handle 
round bar up to 18 mm (7? in) diameter, hexagon bar 16 mm 
(% in) across flats, and square bar 13 mm (4 in) across flats. 
Maximum bar feed length is 4} in. 

Notwithstanding its compact design—the machine is 8 ft 
10 in long x 3 ft 7 in wide—the frame is heavily and rigidly 


constructed to allow the use of high speeds and rapid 
motions without vibration, and weighs approximately 4 tons. 
Bar guides add 7 ft 10in, plus 3 ft required for retraction, 
to the overall length, and 7001lb to the weight. Both the 
machine base and the spindle carrier housing are carefully 
designed to facilitate the flow of swarf to a large drip pan 
lying along the longitudinal axis of the machine. Removal 
of swarf from this pan can be made without interruption of 
machine operation. 

The wide range of 45 spindle speeds from 400 r.p.m. to 
5,000 r.p.m. allows optimum cutting speeds to be selected 
for any material being machined and also for the use of 
carbide-tipped tools. Piece times of from 2 sec to 41 sec 
make possible the economical production of even simple 
components. Should the machine be required to operate 
as a double three-spindle machine, an additional bar feed 





Schiitte six-spindile Type 
SE 16 automatic, featuring 
quills instead of tool slides, 
and a cross slide at each 
station. Bar capacity is 18mm 
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and chucking arrangement, with bar stop, is fitted at the 
third spindle position. 

A 10 h.p. motor housed in the base powers the machine, 
the drive being by multiple vee-belts to the main shaft from 
which all other motions are derived. Power is transmitted 
to the work spindles, running in precision-type anti-friction 
bearings, through intermediate gears, change gears, a central 
shaft and drive gears. Camshafts are arranged at the front 
and rear of the machine and driven through change gears, 
rapid traverse and feed traverse clutches, and worm shafts. 
Coupled to the feed clutch is a disc-type brake which stops 
the worm shaft when the feed is disengaged. The cam- 
shafts provide the motions for the cross slides, the quill 
traverses, spindle drum indexing and interlocking, bar feed 
and chucking, positioning of the bar stop, and the remaining 
control movements. Any one of the many special attach- 
ments can be fitted and driven at any spindle position by a 
central gear set built into the machine drive head. Pumps 
are driven from the intermediate gears of the spindle drive. 

All the change gears for the spindle speeds, cycle times, 
and the built-in drive for screw threading operations are 
readily accessible on removal of a cover door on the drive 
gear housing. Similar accessibility is arranged for the 
quadrant levers for the cross slides and longitudinal quill 
traverses, and the Geneva motions for indexing the spindle 
drum and the bar guides. Two vertical locking bolts, 
operated hydraulically and by spring pressure, interlock 
the spindle drum. Each spindle has an independent cross 
slide, the traverse of which can be limited by adjustable 
stop screws. The spindle collets are of the draw type. 

As already noted, individually movable quills are fitted 
instead of the conventional longitudinal tool slides. Quill 
holders are clamped to the carrier block in an adjusted 
axial position. Thus, each spindle has a cross slide with 
independent feed and a longitudinal tool carrier with 
independent traverse. Hardened and ground quills and 


quill sleeves are provided with coarse and fine adjustment, 


and travel is limited by end stops. Quill feed is by means 
of push rods, actuated through cams and quadrant levers. 
In addition to a push rod for each spindle, two extra rods 
can be fitted for further longitudinal movements. If neces- 
sary, in order to safeguard sensitive tooling against over- 
loading, special safety-type push rods can replace the 
standard solid push rods. 

The bar guide assembly comprises a pedestal base, in 
which change gears, tools, and equipment are housed, and 


Cams on vertical shaft for quill movement 


Quadrant for adjustment of bar feed length 


Work area, showing pick-off device, right, and tools mounted in bar stop 


the guide tubes. These tubes are individually retractable 
to permit easy removal when feed fingers need to be 
changed. Drive for the bar guide assembly is not from the 
spindle drum but by an individual Geneva motion that can 
be disengaged independently of the indexing mechanism 
of the spindle drum. By this method, new bar stock can be 
loaded into the guide tubes while the machine is running. 
Bar feed length is adjustable by means of a quadrant lever. 

Lubrication is by a pressure system delivering filtered oil 
to various points on the machine, and a signal light indicates 
the system is functioning at correct pressure. For spindle 
speeds in excess of 3,000 r.p.m. a supplementary pump and 
delivery system is brought into operation to provide the 
additional lubrication necessary for the work spindles. 
Other and less critical lubrication points are fed with oil 
by gravity from high-level reservoirs. 

Operational reliability is enhanced by the provision of 
numerous safety devices. The machine is automatically 
stopped should : 

the feed drive be overloaded 

the bar stop be prevented from swinging into position 

the work spindle drum fail to lock in its indexed position 

a spindle collet be not correctly closed 


Cams and adjusting levers for cross slides 
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Change gears for 
spindle speeds 
cycle timing, and 
threading drives 


the bar stock in one of the feed tubes be exhausted 

a safety-type quill push rod be overloaded 

the pressure lubrication fail to function correctly 

the oil reservoir require replenishing 
A row of signal lamps arranged above the working area 
indicates the location of any source of trouble and a red 
light draws attention to the stoppage of the machine 

To facilitate setting, a dial indicator is provided adjacent 
to the duplicated controls on the front and the rear of the 
drive head. One revolution of the pointer corresponds with 
one revolution of the camshaft. The dial, graduated in 
degrees, is divided into two sectors of rapid traverse and 
work traverse. Rapid traverse is subdivided into three 
sectors of return, indexing, and approach. In the return 
sector is marked a small sector defining the included angle 
during which the bar collets are open. Thus the pointer 
continuously indicates the operational position in the cycle. 

Many auxiliary attachments are available and extend the 
field of application of the machine. They include attach- 
ments for threading, high-speed drilling of small diameter 
holes, pick-off for machining the part-off end of the work- 
piece, longitudinal turning behind shoulders, eccentric 
turning, rotating milling, cross-hole drilling, marking, 
internal polygon shearing, and external polygon turning 
Every attachment can be used in any spindle position. Since 
they are all automatically lubricated, most of them can be 
used at the highest practical spindle speeds. 

The tooling drawing shows the set-up to produce a 
screwed brass component, approximately j in diameter and 
jin long, for the purpose of demonstration. With the 
machine spindles running at 4,000 r.p.m, the piece time is 
3 seconds. Operations at the six stations are as follows : 
1) Turn O.D. with carbide-tipped tool; drill with 
3-diameter stepped twist drill; turn front end and undercut 
with carbide-tipped form tool 
2) Turn rear end and undercut with carbide-tipped form 
tool; bore recess in drilled hole 
3) Screw front end, left-hand, with button die 
4) Form hexagon with carbide-tipped, polygon-turning 
tool; tap drilled hole 
5) Screw rear end, right-hand, with thread-chasing attach- 
ment; form internal hexagon with internal polygon-shearing 
attachment 
6) Part and pick-off; counterbore rear end with flat drill 
and chamfer with tool bit, both mounted on rear of the 
bar stop plate. 

Sole selling agents in the United Kingdom for Alfred H 
Schiitte machine tools of all types are Rockwell Machine 
Tool Co, Ltd, Welsh Harp, Edgware Road, London, N.W.2 
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Data Processing at Standard- 


Recently Installed at Canley is a Leo Digital Computer, Supplemented by Friden Flexowriters 
and Other Processing Equipment, to Constitute a Complete Automatic Office 


HEN after preliminary survey and consideration a 

decision is made to acquire a computer for data 
processing and accounting in a plant manufacturing a range 
of complex products, the building and installation of the 
computer and the introduction of the system cannot be 
lightly or rapidly undertaken. Although embodying stan- 
dardized component units, a computer is designed specially 
to meet specific requirements and commonly a period of 
about two years is taken to build and install. Obviously, the 
first and most important task is accurately to define and 
co-ordinate all the divergent, and sometimes conflicting, 
requirements of a number of manufacturing plants, suppliers, 
distributors, stores and departments. Only when this has 
been virtually completed can the design be finalized and 
construction commenced. 

Experience at the Standard-Triumph plant provides a 
typical example. In May 1957, faced with the ageing of the 
existing punched-card machinery, the consequent impending 
need for replacement, and a rising volume of' production, the 
management decided to institute a survey of requirements 
and investigate the potentialities of a computer system. A 
“Computer Investigating Committee” was set up, consisting 
of management representatives of several departments. 

In May 1958, the decision was taken by the management 
to purchase a Leo II C computer as best suited to its needs. 
Actually, it was on a larger scale than was strictly necessary 
for the then current needs, but the Company’s. expansion 
programme was under way and the computer selected had 
to be capable of handling an increased volume of work in 
the future. The first task was to ascertain the requirements 
of the various departments, and to reconcile these by adjust- 
ment and co-ordination into an integrated whole, in order 
to facilitate programming and avoid duplication and 
overlapping of results. 

This work was undertaken by a “Steering Committee”, 
made up of a senior member of each department under the 
chairmanship of a Board director, which sorted the require- 
ments of all departments, adjusted contacts and the transfer 
of information to the various manufacturing plants, found 
solutions to problems arising and formulated an overall 
pattern. The computer department —the staff for which 
had undergone a full course of training with the computer 
manufacturers—expanded and detailed this pattern to the 
form from which computer programmes could be written. 
About eight months was occupied in completing this task, 
since some departments required information on a day-to- 
day basis and others week-by-week or even month-by-month. 

While the computer department proceeded with planning 
and programming, the methods and systems department was 
engaged in organizing the system of communications between 
departments and between the different plants. It had to 
decide the most suitable methods to employ for specific 
duties — whether punched cards, punched tapes, or tele- 
facsimile—and the equipment required, and also to plan, 
section by section, for the smooth changeover of procedure. 

The digital computer functions by being fed with informa- 
tion in simple terms and performing simple tasks with 
extreme rapidity. Suitably programmed in simple, step-by- 
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step terms, a complicated task can be completed in a very 
short space of time. Leo can read standard punched cards 
at the rate of 400 per minute, or punched tape at 400 figures 
per second, and internally the “steps” can be made at a rate 
of 2,000 per second. Magnetic tape, for reading or writing, 
can be run at 7 inches per second (35 ft/min), and at this 
speed it can carry 4,000 figures per second. 

In an automobile manufacturing plant the major tasks for 
the computer are stock control and scheduling the build 
programme. Each is staggering in its magnitude: the one 
from the number and diversity of the parts, both internally 
produced and purchased from outside suppliers, needed to 
build an automobile; and the other from the huge number 
of variations to the basic specification of a particular model 
made possible by the exercise of options in colour, trim, 
equipment and accessories, and multiplied by the number 
of different models currently in production. 


Computer input 

The computer handles the large quantities and different 
qualities of data by a system of multiple input channels. 
Each channel has an independently operating reading unit 
feeding the computer through a buffer store. The reading 
unit reads ahead of the computer, which draws the data 
from the buffer store as required. Three such channels, 
reading simultaneously, form an effective combination suit- 
able for large scale operations. For example, brought- 
forward, current, and amending data can be read in parallel 
and all data made available for calculation immediately. The 
buffer store of each channel can hold the entire contents of 
an 80-column punched card. Paper tape readers and card 
readers share two input channels, so that any two may be 
linked to the computer simultaneously. Magnetic tape units 
have one input channel which handles up to four magnetic 
tape decks. 


Computer output 

Output from the computer is required in different forms: 
for immediate use, for carry-forward information, and for 
results which require further processing before use. The 
problems presented are, therefore, comparable to those of 
input, and three input channels are employed. The channels 
feed, respectively, a Hollerith card punch, a Powers 
Samastronic printer, and up to four Decca magnetic tape 
decks. Each channel has its own buffer store with a capacity 
of a complete block of 16 compartments on magnetic tape, 
an entire card, or up to 99 mixed characters for printing. 

Results are output on the channel best suited to the 
particular purpose. Carry-forward results are normally 
basic records brought up to date during the computer run. 
If so, they are recorded on magnetic tape since these records 
are cumbersome by comparison with current data and 
operational results. Direct printing is used when finished 
results are produced for information and action and when 
these results are not required for further processing. Where 
the results require sorting into a different sequence before 
being printed (normally in small volumes), or are to be used 
for further data processing functions, cards are punched. 
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Triumph 


Verification of cards is by means of automatically punched 
parity digits, which are checked back at a sensing station 
immediately the punching is completed. Magnetic tape 
output is fully checked by comparing the newly written tape 
with information held in the buffer store. In the event of 
a tape check failing, the computer is not delayed. The 
information is automatically rewritten and the faulty block 
is marked. No computer time is lost in carrying out the 
automatic checks. 


Storage 

The main store comprises matrices of magnetic cores, 
access to which is controlled by transistor circuits. All 
transfers from this store are automatically checked by parity 
digits to ensure instantly that the instruction or the number 
concerned has been retained correctly. The time taken to 
gain access to the store is fifteen-millionths of a second 
For clerical work, a large, fast store is essential since even 
in a short run reference to the store may be made several 
millions of times. Clerical programmes demand random 
reference by reason of many logical variations that have to 
be taken into account and continual reference made to 
general information. 

The magnetic core store consists of 8,192 compartments 
This large store capacity is usually adequate for internal 
storage of all kinds—programme, information tables, and 
intermediaie results. Should greater capacity be required, 
further large magnetic core stores can be added 


Arithmetic unit 

Another factor affecting the speed at which the computer 
can work is the speed of the arithmetical operations 
Addition, subtraction, multiplication, and division are carried 
out in special circuits in an arithmetic unit. Addition or 


A Leo computer installation similar to that installed at Canley 
racks 
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On the extreme left are magnetic-tape units and, in front of them, the card feeds 
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subtraction of up to twelve-digit numbers is effected in four 
ten-thousandths of a second. The time required for multi- 
plication varies according to the size of the numbers involved 
but in most instances operations can be performed at a rate 
of 1,000 per second. Automatic division provides both the 
quotient and the remainder at a rate of 300 per second. 

Fourteen special immediate-access registers in the arith- 
metic unit can each hold up to a twelve digit number. One 
pair forms the main accumulator and can hold the double- 
length result of a multiplication. Another forms a subsidiary 
accumulator. There are three separate modifying registers, 
each of which can be stepped on by positive or negative 
increment. Repetitive processes are thus made completely 
automatic. 


Instruction code 

Speed of working is also influenced by the range of the 
instruction code. Invaluable experience, accumulated in 
practical operation over the past eight years, is reflected in 
the simple but comprehensive code developed for the Leo 
computer. It offers the full range of arithmetic facilities and 
includes, also, many instructions designed for data processing 
operations Each instruction is framed to ensure the 
performance of specific operations in the most direct and 
logical manner, in order to save programming effort, com- 
puting time, and storage space 

Special instructions, some of which have already been 
briefly noted, include input, output, conversion, division and 
modification. A single instruction effects conversion from 
binary to sterling or decimal notation. The divide instruc- 
tion automatically takes care of the sign and produces a 
quotient and remainder. 

One simple instruction of 
“Augment”, combines the two 


utility, designated 
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Central is the computer control panel, behind which are the several rows of computer 


To the right are the printers and the card punches 
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transfer and was designed to simplify and speed the work 
entailed in producing totals. It has proved to be remarkably 
effective in so-called “clerical” work where many totals have 
to be formed at each stage of the operation. Another 
instruction produces totals of a different kind. By adding 
together numbers, in blocks of variable length, it forms a 
negative sum that is of great convenience in data-processing 
operations. 

Inspect, read, and write instructions complement the 
system of multiple input and output channels. They enable 
blocks of variable length to be input and output, to and from 
the rapid access store. By this means, different streams of 
information can be handled individually, and programmes to 
be arranged with the minimum amount of information 
transfer work. The computer can translate a programme 
from the simple terms in which it is prepared to the more 
complex terms by which it is obeyed. This automatic 
translation has to be done only once; subsequently it is 
available for immediate use as and when required. Thus, 
programming is greatly simplified and the full potential of 
the computer can be realized. 


Auxiliary processing equipment 
A computer requires auxiliary apparatus to: 
(1) convert written programmes into coded information on 
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a punched tape or a magnetic tape and to check the accuracy 
of the conversion 

(2) feed the information automatically into the computer at 
high speed 

(3) record the computer output in coded form 

(4) convert the coded output into printed characters. 
Commercially available punched-tape and teleprinter tech- 
niques will satisfy the primarily important input and output 
requirements and can also provide a variety of auxiliary 
information-handling facilities. 

At Standard-Triumph the Friden Flexowriter, a high-speed 
automatic writing machine which operates from and also 
produces punched paper tape, is the keyboard machine by 
which the integrated, data-processing system is established. 
Additional to the familiar advantages of an electric type- 
writer, the Flexowriter incorporates programmatic features 
and a built-in tape reader and a tape punch. The reader 
functions to sense codes—combinations of holes punched in 
a paper tape—and translate them into clear type or a further 
punching of tape, at a speed of 572 codes per minute. The 
punch, when switched on, will automatically encode and 
punch into tape or into edge-punched cards, whatever is 
either manually typed from the keyboard or automatically 
read by the reader unit. The production of this tape does 
not retard the speed of the typing operation in any way. 
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Operator’s errors can readily be corrected in the tape by 
merely turning back the appropriate codes in the punch unit 
and depressing the “Code Delete” switch. All these codes 
are then obliterated by perforating the tape or card in all 
possible channels, and the deleted codes will automatically 
be ignored in subsequent passages through the reader unit 
The writing machine can itself be programmed and auto- 
matically controlled by a master tape or edge-punched card, 
thus reducing manual operations to the minimum. 

The input keyboard is used solely for entering new or 
variable data not previously recorded. All other repetitive 
data are automatically typed by the depression of the “Start 
Read” switch. Data is read from the tape or card on which 
it is stored as a permanent record. Auxiliary units, such as 
a tape or edge-card reader, can be cable connected to a 
programmatic model Flexowriter, enabling the machine to 
read selected data from two originating tapes or cards under 
the control of codes in the programme. An auxiliary punch 
makes it possible for the machine to produce two different 
tapes as an automatic by-product of preparing the original 
document. The master card selects, automatically, data to 
be punched into either or both by-product tapes 


Initial requirements 
As originally postulated, the equipment was required to 
handle, process, document, and record data as follows 
(1) Volume 
More than 600 production “tallies” per day 
(2) Record on documents 
(a) Tallies, 
Model 
Model code 
Production group 
Destination and order number 
Destination code 
Exterior colour and code 
Trim colour and code 
Tyre size and code 
Tyre type and code 
Extras and codes 
Special instructions 
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Right: Export orders 
with invoice tape for mailing 


Friden Programmatic Flexowriter, a high-speed, automatic, writing machine 


Body schedules, 
Rota number 
Production group 
Destination and order number 
Exterior colour 
Trim colour 
Tyre size 
Tyre type 
Extras 
Special instructions 
Invoices (home), 
Data as for tallies, with the exception of “Model 
code” and “Production group”. 
Invoices (export), 
Data as for “Body schedules”, 
variable and pricing data. 
3) Leo computer, by-product tape 
Rota number 
Model code 


with additional 
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Production group 
Destination code 
Exterior colour code 
Trim colour code 
Tyre size code 
Tyre type code 
Extras codes 
(4) Master edge-punched cards 
Standard data to be recorded on each master card: 
(a) Model cards, 
Model description 
Model code 
Production group 
Destination code (home only) 
Exterior colour and code 
Trim colour and code 
Tyre size and code 
“Stop codes” to be programmed into the model cards to 
allow the operator to key in manually the following data 
at predetermined positions on the tally: 
Production group (if variable) 
Destination and order number 
Destination code (export only) 
(o) Tyre type cards, 
Tyre type and code 
(c) Extras cards, 
Extra and code 


Procedure 
The operational procedure was devised with the object 
of providing for the complete integration of Tally, Body 
schedule, and Invoice routines. An important aspect of the 
scheme is the elimination of the repetitive typing of like data 
on tallies, schedules and invoices, thus minimizing the hazard 
of transcription errors. As operational prerequisites, a file 
of Master edge-punched cards covering all practical com- 
binations of Models, Tyre size, Tyre type, and Extras was 
set up and, where necessary, existing documentation was 
modified to achieve compatibility throughout the system. 
Sequentially, the operational procedure is as follows: 
(1) Order handling 
A Friden Regenerator unit is used to collate individual 
edge-punched cards or punched tapes and reproduce 
their information on a single length of punched paper 
tape. Incoming orders are passed through the existing 
sorting and editing routines. On completion, the orders 
are passed to the Regenerator operator who selects from 
the Master file the appropriate Model, Tyre, and Extras 
cards and feeds them through the regeneration unit to 
produce one Specification tape for each vehicle ordered. 
The specification tape is attached to the order and 
passed to the Flexowriter operator for tally writing. 
Tallies (home) 
From the order received, the operator feeds the Speci- 
fication tape into the Reader, recording automatically 
at 100 words per minute the standard data, and stopping 
at predetermined positions for the manual entry of 
variable data. The output tape or card listing the Body 
schedule details, obtained as an automatic by-product of 
tally writing, is removed from the punch and attached 
to the tally, together with the Specification tape. Should 
tape be used for the Body schedule, the data is recorded 
on a tape of different colour from that of the Specifica- 
tion tape for ready identification. 
Tallies (export) 
The same basic procedure as for Home orders is applied 
to Export orders, with the exception that once the tally 
is produced the Specification tape is destroyed. 
Tallies (bulk orders) 
For orders calling for bulk quantities of one specific 


vehicle, the Regenerator operator produces one Speci- 
fication edge-punched card recording the quantity. By 
reference to this number the Flexowriter operator feeds 
the edge-punched card through the Reader the appro- 
priate number of times to produce one tally and one 
Body schedule tape per vehicle. 

During the period between the production of tallies and 
the Body schedule, each tally is allocated a Rota number 
which is recorded both on the tally and the Body schedule 
tape. As becomes necessary as the tallies accumulate, they 
are marshalled into the required sequence for production 
of the Body schedule. The Flexowriter operator detaches 
the Body schedule tape from the tally and feeds it into the 
Reader, automatically recording standard data and manually 
adding the Rota number for each vehicle. The Body 
schedule is retained for possible application in producing 
the Build Programme (home) and Build Programme and 
Invoice (export). As an automatic by-product of the opera- 
tion, an output tape is produced containing selected data (as 
noted earlier) for automatic conversion into punched cards, 
and providing an input to the Leo computer. 

Since the format of Invoices (home) is almost identical 
with that of the tally, use is made of the Specification tape 
to produce these documents. It becomes possible to produce 
the invoice (excluding the pricing data) after the Rota 
number has been allocated. The Invoice operator detaches 
the Specification tape from the tally and feeds it into the 
Reader to record standard data; variable data is added 
manually by keyboard operation. Subsequently, the Speci- 
fication tape is destroyed and the Invoice set retained to 
await the release of the vehicle, when it is completed by 
addition of the pricing data. 

To enable an Invoice (export) to carry several vehicles, 
the format of this document is identical to that of the Body 
schedule, except for relatively insignificant variations. The 
Body schedule tape, consequently, is best suited to produce 
the individual vehicle data on the Invoice master. It is not 
possible to produce Invoices (export) until the vehicles are 
ready for release. A Release invoice is raised by manually 
typing the variable heading information, and then feeding 
in the Body schedule tape for each vehicle. The Release 
invoice is produced with the punch control switch at “All” 
to provide a composite tape, recording all the data on the 
Release invoice, which is held pending pricing. For com- 
pletion of the Invoice, the composite tape is run through the 
Reader under “Non-Print” condition and, with the punch 
control at “All”, the pricing data is added to the Invoice 
master. In addition to the completed Invoice master, this 
operation will provide a final composite Invoice tape which 
will be available for mailing overseas. 


Advantages of the system 

For the processing system outlined, the following advan- 
tages are claimed: 

1. Highly efficient and mechanized documentation of tallies. 
body schedules, and invoices 

2. Increased accuracy, as no transcription errors 

3. Elimination of the need for the repetitive typing of like 
data or tallies, body schedules, and invoices 

4. Complete integration of sales documents with the 
additional advantage of an error-free, automatic by-product 
tape for computer intake. 

The system is, of course, not rigid. It is, in fact, 
exceptionally versatile and can readily be modified to accom- 
modate additional or reduced requirements or to meet 
changed conditions. Currently, processing is carried out 
on 8-channel tape equipment. Should future requirements 
necessitate a greater volume of direct tape input to the 
computer the more flexible 8-channel tape can be readily 
converted to 5-channel tape by a standard Tape Converter. 
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British Clearing Torc-Pac 


Presses 


A Range of New Open-backed, Inclinable Presses 


Manufactured by Vickers-Armstrongs Ltd, at Crayford 


‘INCE 1946 Vickers-Armstrongs (Engineers) Ltd. have 
Ss been building large mechanical and hydraulic presses 
at their Newcastle-on-Tyne works to the designs of the 
Clearing Machine Corporation, a division of United States 
Industries Inc. of Chicago. Additionally, Vickers- 
Armstrongs are now manufacturing a range of three smaller 
presses, in 22, 32, and 45 ton sizes, at their Crayford works 
Of the open-backed, inclinable type, all are of modern 
design with frames of all-steel welded construction pro- 
viding great resistance to deflection under load. A feature 
of each press is the redesigned, pneumatically operated 
“Torc-Pac” drive unit incorporating an air-operated friction 
clutch and brake that, since it requires no adjustment, is 
sealed. The complete drive unit, including the flywheel, 
is located between the frame side members, resulting in a 
compact design conducive to safety and occupying a 
minimum of floor space. In the case of the smallest unit, 
the 22 ton model, the necesary floor space is 28 in x 39 in 
when the press is in the vertical position 

Clutch, brake, flywheel bearings and gearing run in an 


A 45 ton British Clearing Torc-Pac press, the largest of the three models 
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Sectional view of the sealed, interchangeatle Torc-Pac drive unit 


oil bath. Friction plates are of sintered bronze and subject 
to a lower rate of wear than the plates of conventional 
clutches as engagement is effected through entrapped oil 
which is placed in shear. Furthermore, the sintered plates 
are much less likely to be affected by high-temperature 
operating conditions. A mechanical interlock prevents 
simultaneous engagement of the clutch and the brake; air 
pressure releases the brake and engages the clutch. When 
air pressure is exhausted from the clutch control, spring 
pressure releases the clutch and actuates the brake. In the 
event of either a compressed air or an electrical failure, the 
brake is applied and the press brought to a safe stop. 

From the clutch the drive is taken through a spur-type 
reduction gear to a precision-ground eccentric shaft sup- 
ported, immediately adjacent to the eccentric and largely 
eliminating the bending moments occurring in the conven- 
tional crankshaft design, in anti-friction bearings. The 
shaft is arranged at 90 deg to the usual layout and projects 
through the front housing to provide a direct power take-off 
for slide feeds or other auxiliary equipment. A stroke- 
indicating arrow shows the position of the eccentric and 
fitted above the shaft extension is a limit switch actuated 
by an adjustable cam to stop the press with the slide in the 
uppermost position at various operating speeds. 

The pitman has a bifurcated lower end to which is fitted 
a stout cross-piece. Passing through this member is the 
pitman extension, secured in position by deep lock nuts 
above and below. The upper nut is graduated in divisions 
of 0-001 in for the rapid and accurate setting of the press 
slide; the range of adjustment varies from 2in to 24in 
depending on the size of the press. This design of pitman 
results in the press load being transmitted by full-length 
contact of the deep nut, whatever the adjusted position. 
The slide is guided in vee ways, with one fixed and one 
adjustable gib strip. To obtain relatively quiet operation, 


159 


the knockout bar is spring loaded in the top position. 
Lubrication of the running gear—eccentric-shaft bearings, 
pitman bearings, and slides—is from a single point on the 
press frame and feed can be arranged by oil gun, manually 
operated pump, or automatic pump. 

Bed and bolster sizes for the three models are 21 in x 11 in, 
24 in X 15 in, and 28 in X 18 in respectively, with bed 
openings of 9in X 5 in, 11 in X 8 in, and 14in x llin. As 
standard, plain bolster plates are supplied but plates can 
be machined to meet specific requirements. The presses 
are readily inclinable by means of an adjusting screw 
operated by a wrench. Possible angle of inclination is up 
to 25 deg on the 45 ton press and up to 30 deg on the two 
smaller models. 

A dust-tight and oil-tight control cabinet containing the 
motor starter, relays, transformer, and fuses is mounted on 
the side of the press frame. The standard selector switch 
on the front of this cabinet has four positions : Continuous, 
Off, Inch, and Once. Alternatively, the American Standard 
selector switch having an additional position “Machine 
continues to top of stroke” can be fitted. As standard, the 
operator’s controls comprise Run and Stop buttons mounted 
at the right-hand front of the bed. Foot switches and 
additional controls are available and can be simply plugged 
into the control circuit, which operates on 110 V. 

Of the three models in production, the two smaller 


machines, powered by 2 h.p. and 3 h.p. continuously rated 
motors respectively, are each available with a choice of 
various fixed speeds or with a variable-speed drive. Maxi- 
mum operating speeds of these models is 225 and 
150 stroke/min. The 45 ton press is supplied only with 
fixed speeds of 75, 90, or 122 stroke/min, the drive being 
by a 5 h.p. continuously rated motor. All models are built 
with any one of four stroke lengths, with a maximum stroke 
of 4in, 5in, or 6in depending upon the press capacity. 

Standard and optionally high bodies are built for all 
three sizes, and the 32 tcn and 45 ton presses are available 
with standard (8 in or 9} in) or specially deep throat depths 
(104in or 12in). Other variations can be made to meet 
special requirements since the frame is fabricated from 
steel plate. A full range of auxiliary equipment is available 
for all models, including pneumatic die cushions, slide 
feeds, stock straighteners, and reels. 

For the 32 ton and 45 ton presses, flanged slides with or 
without slide caps, and adjustable air counterbalance 
cylinders can be supplied. The sealed Torc-Pac drive unit 
is interchangeable and need never be opened up for ser- 
vicing. A stock of rebuilt and guaranteed units is held to 
maintain an immediate replacement on an exchange scheme. 

Rockwell Machine Tool Co. Ltd, of Welsh Harp, 
Edgware Road, London, N.W.2, are the sole selling agents 
in the United Kingdom for Clearing Machine Corp. presses. 





Copy-milling Combustion Cavities 


TO enable rapid two-dimensional machining of combustion 
chamber cavities in a cylinder head to be carried out, Hayes 
Engineers (Leeds) Ltd, of Gelderd Road, Leeds 12, have 
developed a milling machine that is a modified version of 
their established Tracemaster TM 434-3D model. In this 
new version, the standard milling head is replaced by a 
three-spindle head, and the spindles are spaced so as to 
machine alternate cavities in the head of a 6-cylinder engine. 
By this means, the finishing of the six cavities calls for only 
two machining operations, and between these operations the 
milling head has to traverse only the distance that separates 
two adjacent cavities. 

The template that determines the profile of each cavity is 
mounted at one end of the worktable, immediately under- 
neath the stylus of a “Digitrace” tracing valve, and this 
profile is reproduced by the hydraulically controlled move- 
ments of the milling head as the operator guides the stylus 
around the template. At the beginning of the cycle, a 
cylinder head is mounted in its fixture on the worktable; 
after the starting button has been pressed, the knee assembly 
rises to working level. There is a shield plate above the 
template, and the end of the stylus is tapered: these two 
features ensure that the end of the stylus is guided into the 
template orifice. Additionally, the height to which the table 
rises is determined by the stylus contacting the template, so 
that the cutters sink to their correct depth in the cavities. 

After the first group of three cavities has been milled, the 
table is lowered just sufficiently to allow the cutters to clear 
the top of the workpiece as they are traversed to the next 
three cavities. The stylus is then clear of the template but 
not of the shield, so the operator guides the stylus through 
a channel in the shield plate to the second orifice in the 
template. Following the completion of the second milling 
operation, the stop button is pressed, the knee falls away, 
the spindles stop, and the taper end of the stylus remains 
loosely registered in the guide plate, ready for the machining 
of the next cylinder head after unloading and reloading. 
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Conveyorized Furnace 


A FURNACE for the heating of light alloy billets prior to 
their undergoing an extrusion or forging operation has been 
recently introduced by AEI-Birlec Ltd, Tyburn Road, 
Birmingham, 24. It is designated the Birlec-Granco furnace, 
and has become available in Great Britain, Europe and the 
Commonwealth countries by virtue of an agreement 
between this firm and Granco Inc, of U.S.A. 

The furnace is arranged horizontally, and is a gas-fired 
rapid heating unit incorporating a chain conveyor that moves 
intermittently, discharging individual billets at a rate that 
can be adjusted to suit requirements. Billets are fed into 
the furnace automatically from magazines and are carried, 
on attachments projecting upwards from the conveyor, 
through a slot at the bottom of the heating chamber. Gas 
burners along both sides of the chamber heat the billets 
rapidly but uniformly, and temperatures are controlled by 
Honeywell Brown electronic regulators connected to 
thermocouples giving direct readings from the billets. 
Thus, the metal cannot be overheated and can be held 
at a constant temperature during interruptions in pro- 
duction. 

Mechanized handling of the billets, at the delivery end 
of the furnace, is controlled by push-button, and one 
operator, using a single control panel, can supervise both 
this and the magazine feed. The heating chamber is lined 
with reinforced refractory material, and is built of a number 
of sections so that its overall length can be made to suit any 
requirement. Heating chambers are available in standard 
cross-sectional sizes for billets of the following diameters :— 
5 to 7 in; 6 to 9in; 9 to 14in and 11 to 16in; chambers of 
larger or smaller sizes can be supplied, if required. 

Heating times vary according to billet size, type of alloy 
and temperature required, but from a cold-furnace start an 
appropriately heated billet can be delivered in 10-30 min. 
The standard burner fittings are designed for the combus- 
tion of town gas, but others can be supplied if the customer’s 
preference is for natural gas or various other types of fuel. 
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In a manner of speaking, to fit 
Hoffmann bearings is a 
matter of choice inasmuch as 
Hoffmann journal bearings 
are made with four ranges of e ’ 
diametral clearance to suit A, j in 
differing working conditions. 
These are known as ‘dot 


fits’ and identified by the & 
number of polished circles C } C 
on the stamped side of the ino é 


outer race. 


‘O’ — These bearings have the smallest 
amount of diametral clearance for use 
where freedom from all shake is required 
in the assembled bearing, and are only 
supplied upon our specific 
recommendation. 

‘OO’ — These bearings have a grade of 
diametral clearance intended for use where 
only one race is made an interference fit 
and there is no appreciable loss of 
clearance due to temperature differences. 

‘OOO’ — For use when both races of a 
bearing are made an interference fit, or 
when only one race is an interference fit 
and there is loss of clearance due to 
temperature differences. 


‘OOOO’ — These beari sed wh 
isive will be'geeid idan Of cheeranee due to n d ro | | er 


temperature differences and both races 
must be an interference fit. It is 

recommended however, that customers 

should always consult us before ordering 

bearings of this fit. 


HEAD OFFICE & WORKS—THE HOFFMANN MFG, CO. LTD., CHELMSFORD, ESSEX. 
TELEPHONE: CHELMSFORD 3151 TELEX NO: 1951 
BRANCHES AND STOCKROOMS IN ALL PRINCIPAL TOWNS 
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a built-in" AID. component 


Finishing is atough job — day after 
day working at high speed puts 
tremendous stress on operators 
and equipment alike. So the tools 
used must combine lightness and 
efficiency with exceptional 
strength. A tall order— but one 
which AID meet adequately 


Guns, compressors, booths and 
everything that goes with them 
we make our equipment to exacting 
standards and test it rigorously, 
ensuring that it will stand up to the 
the toughest working conditions. 
There's an AID product made to 
solve your finishing problems, 
made for a lifetime's vigorous 
usage, too! 


SPRAY BOOTHS. We supply spray booths to every kind of 
industry, large or small. Not only supply them, but plan, 
co-ordinate and install the complete finishing system. 
MODEL 27 SPRAY GUN. A light, hard-working gun that's 
used by all the principal aircraft, motor and engineering 
factories 





AIR INDUSTRIAL DEVELOPMENTS LIMITED 


AIDSPRAY WORKS - SHENSTONE - NR.LICHFIELD ~- STAFFS ENGLAND 
Phone: Shenstone 341/5 Grams: Aidspray, Shenstone London Office: 3 Chester Mews, London $.W.1. Phone: Belgravia 1980 
Canadian Office: 45 Palamino Crescent, Willowdale, Ontario 
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Vertical 
or horizontal, 
streamlined 
or 
functional 


This new Holroyd 24° centres motorised 
worm gear speed reducer has been 
designed to meet the need for a self- 
contained drive suitable for continuous 
use, and one which will look right in any 
surroundings. No matter what the appli- 
cation, it is possible to select from its 
variety of assemblies and mounting 
positions, an arrangement which makes 
it appear an integral part of the sur- 
rounding machinery, and not an added 
afterthought. 

The Verso has all the famous features 
of Holroyd reliability and high efficiency. 
Centrifugally cast Holfos wormwheel; 
casehardened and profile ground alloy 
steel worm; ball bearings throughout; 
rigid cast iron casing and oil bath 
lubrication requiring no attention over 
long periods. Output speeds are from 
14 to 300 rpm. Output torques up to 
750 ib. ins. Standard motors from 4 up 
to 2 hp. Please write for catalogue V. 60 
which gives further technical information. 
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Among the most prized possessions 
of resourceful engineers—-QUALCUT TOOLS 


QUALCUT TOOLS LIMITED, HANDSWORTH ROAD, SHEFFIELD 13. TEL: SHEFFIELD 49371/6 
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FALKS “Beaufort” 


an outdoor lighting 


fitting for use 
with tungsten or 
colour corrected 
mercury vapour lamps. 
4 sizes and a variety 
of finishes. 


HOOD REMOVABLE FOR 


FALKS Beaufort" has excellent weather 
resistance. It also has a pleasing CLEANING OR RELAMPING 


presence that gives the outdoor We invite your inquiries 


7) 3 
Beaufort scene a look of distinction. Ad- 


mirably suited for roads, path- 


for the ways and gardens. 


[ k f FALKS, the long-established light- 
00 0 ing specialists, designers and manu- 
factu f all t f fitt : ‘ 
il tas puoanthndaaiia ge tuPbinp a THERE'S A MODERN FALKS 
Lighting Engineering Services freely 
ISTINCTION FITTING FOR EVERY PURPOSE 


available 


FALK, STADELMANN &@ CO LTO 


91 FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654 London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.1. MAYfair 5671/2 
AP 119 
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sion of Messrs. Fodens Ltd. 


fIlustrations by « 


SALTER 


MAKE THE FINEST BELLEVILLE WASHERS 


GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND. Estoblished 1760 


Automobile Engineer, April 1961 











Torque relief and the Belleville Washer 


Messrs. Fodens Ltd., fit Belleville 
washers in packs of 7 pairs on their 
F.R.645 Heavy Duty Dumper. This 
proved to be the most effective 
method of relieving twisting of the 
rear axle case produced by braking 
and transmission torques 

The potential uses of Belleville washers 
are endless. 

They provide the perfect answer to 
engineering problems where resistance 
to load or thrust is beyond the capacity 
of helical springs. Their fractional 
movement under heavy load has solved 
design difficulties in almost every 
industry 

Salter technicians can help you. Their 
services are freely at your disposal, 
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whichever way you look at it... 


Away with fitting keys and cutting keyways—this 
laborious method need trouble you no more. With 
Taper-Lock Bushes you can fit—in less than a minute 
—pulleys, couplings, sprockets, and get a vice-like grip 


on all shafts within 5 thous. of the nominal diameter. 


laper e Loek All Taper-Lock Bushes are interchangeable, and a bore 


range from }” to 44” means that wheels can be moved to 
Bushes shafts of other diameters simply by changing the bush. 

This is a time and cost saving device you just cannot 

afford to neglect. Ask your nearest Fenner branch to 


SAVE you demonstrate and prove this to you—in your own office. 
money J. H. FENNER & CO. LTD 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
WE CARRY TAPER-LOCK STOCKS FOR YOU IN 
BELFAST - BIRMINGHAM - BRADFORD: BRISTOL 
BURNLEY - CARDIFF - GLASGOW - HULL: LEEDS 
LEICESTER - LIVERPOOL - LONDON - LUTON 
MANCHESTER - MIDDLESBROUGH - NEWCASTLE 
NOTTINGHAM -: SHEFFIELD - STOKE 
FACTORIES OVERSEAS IN AUSTRALIA, INDIA 
AND SOUTH AFRICA 


PULLEYS - COUPLINGS - SPROCKETS WELD-ON HUBS—ALL WITH THE BENEFITS OF TAPER-LOCK 
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TECALEMIT 


... they're sending out some wonderful things from Plymouth 


Tecalemit research and development are on the simmer 
all the time, finding new ways to solve car manufacturers’ 
trickiest problems. Some of Tecalemit's brainwaves—all 
proved in practice and making a name in industry—are... 


TEC-ELEMENTS Biggest ever filtration area, most effective 
filtration, longest working life . . . best engine protection. 
Recommended and fitted as original equipment by the vast 
majority of British car manufacturers. 

TECALEMIT RIBBON FILTER ELEMENTS Finest filtration at lowest 
cost of air, water, petrol, diesel and fuel oils, lubrication, 
hydraulic — just about every fluid you'd like to mention. 


> 


TECALEMIT Telephone: PLYMOUTH 62644 


* PLYMOUTH : DEVON 
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TECALEMIT NYLON TUBING Outperforms metal, other plastics 
and rubber tubing for strength, flexibility, vibration- 
resistance, chemical and corrosion resistance. This is preci- 
sion high pressure tubing and it is making a big difference 
in hydraulic brake hose techniques. It is also used as oil or 
fuel lines by Aston-Martin, Austin, Ford, Jaguar and other 
leading manufacturers. 


TECALEMIT 


THE AUTHORITY ON LUBRICATION AND FILTRATION 


ris 
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PARK GATE 


QUALITY STEELS FoR 
AUTOMOBILE ENGINEERING 














special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 
: MS: YORKSHIRE, PARKGATE, YORKS TELEX 54141 


Compan y TEL: ROTHERHAM 2141 (15 lines) GRA’ 
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hidden treasures 


Deep in the heart of the richest country of the 
ancient world, Egypt, was discovered the tomb 





of Tutankhamun, known in history for the 
splendour of his burial. 

And deep in the heart of the world’s finest car 
engines another treasure is hidden... silent... 
enduring... vital... a Renold Timing chain. 
It’s a gem of a chain—smooth running and 
flexible, capable of innumerable driving 
arrangements and outliving the engine itself. 


RENOL 
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TIMING CHAINS 
stand the test of time 


RENOLD CHAINS LIMITED - MANCHESTER 





Fibreform mouldings are pre-eminent among fibre 
mouldings and no indifferent moulding must be passed 
off as a Fibre Form product. 


For this reason the Company has adopted the if 
hallmark for the convenience that it will afford both 
the Company and its customers. 


Fibreform mouldings may well improve your product 
and effect worthwhile economies. Please erplore the 
possibilities with our technical representative. 








eee 


Over! million large mouldings produced last year 


Over 250 complex shapes—from bottle 
tops to table tops 


Complex shapes and large areas no problem 
Coloured and decorative finishes no problem 


High impact resistance—excellent 
strength/weight ratio 


The cheapest moulding for mass production 


FIBREFORM 


FIBRE FORM LIMITED 


FIBROUS PLASTICS MOULDINGS 


Garratt Mills Trewint Street Earisfield London SW18 Telephone: Wimbledon 2386-7 


MIDLAND WORKS 


Lower Gornal Near Dudley Worcestershire Telephone: Sedgley 2766-7 
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AUTOMOTIVE GEARS 
in quantity—with ENV quality 


ENV are the specialists in automotive gears—especially spiral 
bevel and hypoid final drives, differentials and transmission gears. 
Their works are equipped with the latest machines for quantity 
production of gears to serve the ever-expanding needs of the 


motor industry. 
Designers are invited to consult ENV at the project stage on all 


matters relating to gears of motor vehicles of every type 

















Telephone: LADbroke 3622 
AP120 


E.N.V ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10 


Automobile Engineer, April 1961 77 





Quecess International 


Blase a 











fitted to the world’s finest 


a: and fastest cars 


WHY ? 
1. Reliability 


under all conditions of service. 


Engineers seeking high quality 2 Silent Operation 
- 


hypoid azles or gears are reminded 
that there is a wide Salisbury range throughout an exceptionally long life, 


over most re rements 
to cove 1ost requirements. due largely to 


3. Rigidity 
of the assembly, the essence of good design 
in driving axles. 


TRANSMISSION LIMITED 


BIRCH ROAD : WITTON : BIRMINGHAMG 














ttt é 
Member of the eats Birtield Group 
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THE BEARING 
FOR THE 
SIXTIES 


Glacier Reticular Tin-Aluminium on Steel 


Reticular tin-aluminium, as bonded to steel for high load-carrying capacity 
engine bearings, is an aluminium alloy, containing 20°, tin and 1°, copper, 
worked and heat-treated so that the tin is continuous only along grain edges, 
but not along grain faces, as is the case when this alloy is in the “as cast” 
condition. Working and heat-treatment enable the aluminium grains to bond 
into a continuous aluminium phase whilst the tin, although not distributed over 
the grain faces, is still a continuous network structure. 


Micrograph of 
aluminium 
20 tin, as 
cast. 


Micrograph of 
aluminium — 
20°, tin, rolled 
and annealed. 


THE GLACIER METAL COMPANY LTD 
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The satest development in Plain Bearings, defined above in 
technical terms, offers manufacturers and private motorists— 
New standard of load-carrying capacity. 

Exceptional life. 

Compatibility with conventional crankshaft materials. 
Resistance to corrosion attacks. 

It has now been adopted by— 

VAUXHALL MOTORS LTD. PERKINS LTD. FODENSLTD. 
DAVID BROWN CORPORATION (SALES) LTO.—Tractor 
Division. THE FORD MOTORCO.LTD. RUSTON & HORNSBY 
LTD. AKTIENGESELLSCHAFT ADOLF SAURER. 

Our. licencees, TRIONE of Turin, supply FIAT and 
S.A.M.E. (Fratelli Cassani). 

RETICULAR TIN-ALUMINIUM bearings are an exclusive 
product of the Glacier Metal Company Ltd., and are also 
marketed by their licencees. 


GLACIER 


‘ ALPERTON ' WEMBLEY °‘ MIDDLESEX. 





The dunking action is pneumatically control- 
led both upwards and downwards unlike other 
plant where the downward movement is_ by 


sit gravity only. The resulting strong turbulence en- 
; ables the cleaning solution to reach every corner and 
or eavy ut # crevice of the parts being cleaned, completely washing 
away all grains of sand, grease, or other foreign matter. 
es The operation of this ruggedly built machine is simple and 
me | | foolproof. Parts to be cleaned are transferred from the feed 
C eaning roller conveyor on to the dunking table which the operator 
lowers into the cleaning bath by a control valve. After the cleaning 
period the control is reversed and cleaned 
parts are raised and removed as a_ further 

batch is placed in position. We are exhibiting 
An important feature of these machines is that the eS). 

platform supports are fully guided to prevent any INDUSTRIAL 
tendency to rock when the work is loaded. FINISHING EXHIBITION 
The machine can be fitted for continuous filtration of the MAY 8&th-lith 1961 

cleaning solution and has been built as a double dunking STAND 110 
unit for washing and rinsing. Earls Court, London S.W.5 

















METAL DEGREASING Sole Distributors 
and DRUMMOND=- ASQUITH LTD. 


PRE-TREATMENT King Edward House, New St.. Birmingham 
PLANT Tel. Midland 343/ 





Manufacturers: 
DAWSON BROS. LTD., Gomersal, Near Leeds. Tel.: Cleckheaton 3422 (7 lines) 
LONDON WORKS, 406 Roding Lane South, Woodford Green, Essex. Tel.: Crescent 7777 (4 lines) 
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Faster, faster 


Pink zones and parking meters may keep the traffic moving but 

life for the city motorist is never very pleasant. One thing that has made 
life easier for both him and the motor manufacturer is the introduction 
of Shell’s versatile plastic ‘Carinex’ Polystyrene. 

This plastic is durable and very strong. It can be 

injection-moulded with extreme accuracy. 

A wide range of colours and grades is available 


Applications include arm rests, visors, fascia boards 





and many other items of interior trim. 


CARINEX 


POLYSTYRENE 


Ask Shel! Chemical Company Limited 


Plastics & Rubbers Division, 170 Piccadilly, London, W.1 


Shell Chemicals 





SHELL’ and‘ CARINEX’ are Registered Trade Marks 
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Photo-montage by Geoffrey Gale 
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RUBERY OWEN Motor Division 


more thin meets the eye 


You have probably sat and looked at this rear end view 
for hours. It has been unveiled to the motorist’s eye 

by the neat device adopted for carrying the spare 

wheel on the Thames Trader. 

The modern pressed steel axle casing for trucks is largely 
a creature of RO Motor Division’s imagination. 

A man-sized fabrication, and a brute to handle, it has 
nevertheless been brought decisively within the scope of 
modern high-volume production techniques. 


Manufacturers of vital components. 
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BEANS SPECIALISE IN THE DESIGN AND 
MANUFACTURE OF GEARS AND GEARBOXES 


TO SUIT YOUR REQUIREMENTS 

















Enquiries to WettiUre hte ialt we ae] 


Tipton Staffs. 
Phone: TIPton 2881 





A MEMBER OF THE STANDARD-TRIUMPH GROUP 
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EXPERIMENTAL SPRINGS? 


That spring you want...ina 
hurry ... where is it? Pick 
what you want when you want 
it from TERRY’S BOXES OF 
ASSORTED SPRINGS—our 
fine range of small boxed 
assortments of experimental 
springs. We can show you only 
a few from the range here. 
Send a postcard for our full 
list—and if ever you're stuck 

re : with a spring problem send it 
= Lag, S : — along to our Research 


One gross 


: : Nesestal Sicines Department—they’ll gladly 
42 help you out 











Don't 
grope here... 


* 














Have you a Presswork problem? 
If so, the help of our Design Staff is yours for the asking 
No. 760 " 

N 2 

jo. 1200 Three dozen Assorted oa 
Three dozen Assorted Light Compression 0. 98A 
Light Expansion Springs Springs. 1” to 4” long, 22 Three dozen Assorted 
suitable for carburettor to 18 S.W.G to I” to 4” long, 4” to } 
ontrol etc. 15 diam. 76 diam., 19G to ISG. 66 

ie. 
‘s) | 
) Ss x 
rs 
y 4 HERBERT TERRY & SONS LTD. 
No. 753 ~ . ‘ an 
Looking for goo ose 
Three dozen Assorted Cut Production Costs with | Clips? Send for a sample of Redditch, Worcs. 
iio Expansion t* to | Terry's Wire Circlips. We Terry’s Security Worm (Makers of Quality Springs W ireforms 
iam., 2” to 6” long, 22 to can supply immediately Drive Hose Clip and weet : on : 
18 S.W.G. 12- from stock—from 34” to § price list. . ; and Presswork for over 100 years) 
“T2810 
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With a high speed of production - we produce 500 
piston rings per minute — at the same time main- 
taining fully controlled precision as a prime feature 
of our work. 

At present, more than 3,700 men are employed in 


our works. 


CGoetewerke 
Friedrich Goetze A G 
Burscheid bei Kéln 


Western Germany 
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Now even closer 
tolerances on Habershon 
cold-rolled strip 


New, fully-automatic electronically 
controlled plant in operation at 


Holmes Mills 


Now you can depend even more on the traditional 
“quality in quantity’ of Habershon steel strip. 


Faster production: micro-measurements more con- 
sistent than ever before: tolerances even closer than 
those required by the strictest specification—all 
by the 


recent installation of completely automatic plant. 


this is made possible at Habershons 


Progress is our greatest product 


Habershon 


STEEL STRIP AND SHEET 


J. J. HABERSHON & SONS LIMITED, ROTHERHAM 


Telephone : 2081 (6 lines) 
LONDON : Enterprise Works, Angel Road. Edmonton, N.18 
Telephone : Edmonton $08! 
BIRMINGHAM : Daimler House, Paradise Street, Birmingham, | 
Telephone : Midland 1966 














All the evidence... 


.. of laboratory investigations, confirmed by 
many years’ experience in service, shows that 
anti-freeze containing sodium benzoate /sodium 
nitrite corrosion inhibitor is the SAFEST and 
most effective FOR ALL TYPES OF VEHICLES. 

Wise Counsel recommends year round use of 
sodium benzoate/nitrite inhibited anti-freeze. 
The best brands contain 


Sodium Benzoate 


W. J. BUSH & CO. LTD - LONDON E.8 - ENGLAND 
Telephone : CLissold 1234 
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The answer nee 


ae 


to one-sided(assembly fixing— 


aK 


introduce new 


we 


low-cost, high-speed fasteners, 
designed for fixing from one side 


of an assembly. Simple, positive, 


robust and time-saving fasteners for 
” SELF TAPPING SCREW 


general application in all industries. 


No tapping 

Assembly from one side 

Insulated fixing 

High strength/ weight ratio 

No special tools required 
Vibration-proof 

Clips in position and cannot fall out 


Dust and waterproof 


INSULGRIP 


SHOCK & VIBRATION PROOF 
FASTENER IN NYLON 


Low cost 


Full technical details on request. 


IF ITS A MATTER OF FIXING ONE THING 


TO ANOTHER—GETIN TOUCH WITHG KN 


GEORGE GOODMAN LTD 


ROBIN HOOD LANE ~- BIRMINGHAM 28 ~- TELEPHONE: SHIRLEY 4491 
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TYPE 94 

MADE IN 4 SIZES 

Extra wide universal angular movement; Extra large roller- 
bearing surface in naval-brass bush; Self-locking, can only 
come apart when in position two; Minimum 
play and friction ; No springs ; Cadmium plated 
steel body and tough steel pin 








I’crails of sizes can be supplied on request 





ore 








TYPE 81 
Micrometer adjustment for wear 


or play; Instantly detachable 





without tools; Self-locking; 


Without spring pressure on head 





making for easy movement, 
without play; Brass body, steel 


headed pin 


Deipenende erepenanell 


HOLDFORD ROAD, WITTON, BIRMINGHAM = Tel. Birchfield 4571. 
a toe 





SS 
SQ 


Two examples of how the Ford Motor Co. 
Ltd., use “Stellite” for protecting wearing 
parts of their jigs and fixtures. 

The alloy guarantees prolonged accuracy 
because it is proof against swarf abrasion, 
hammering, rust and general corrosion. 


‘““STELLITE’’ PROTECTS 
JIGS & FIXTURES 


By 
\ 


SS 


Hey machine re-centring Zephyr crankshofts. 


Send for SP.2/ which explains 


how easily this protection /y ~ 
can be incorporated in your “on 


jigs and fixtures. 


recurve bod a 
DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 


The names ‘Deloro’ and ‘Steliite’ ore registered trade marks 


Brasshouse machine drilling and boring 


Anglia crankshofts. 


AD MO 32 
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TESTING ENGINES WITH THE 


\ 






























Retaining the well-tried 
and long-established 
Froude power-absorbing 
elements, plus the Froude 
reputation for scientific 
accuracy of readings, this 


revolutionary, small, compact 


HYDRAULIC 


represents a notable advance 

in Dynamometer design that 
has only been achieved by long 
experience as specialists in 


Engine Test Plant. 


LN 





WIDE RANGE OF POWER & SPEED 


\ 
REVERSIBILITY 


LOAD THROW-OFF DEVICE ) 


CL 


MINIMUM MAINTENANCE ) 








LONG LIFE ) 





The control system has the great 
advantage of allowing a very wide 





range of powers and speeds on any 


size of G. type Dynamometer, so that 


The Froude G4. Dynamometer deals with powers up to 350 
large and small engines can be tested. B.H.P. at 2000/6000 r.p.m. and is only 26° (660 mm) between 
half-coupling faces and 37 (950 mm) wide 


HEENAN & PROvUDE LIMITED 


WORCESTER ENGLAND 
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Machine CAMCIVavailable 


FOR THE MANUFACTURE OF ANY 


PLASTIC fodict 


FOR ANY 
INDUSTRY 


TEXTILES 


CERAMICS 


CAPACITY:— 
1. Plastics 
(a) Injection Moulding to 10 Ib by weight 
and all materials. 
(b) Compression and Trans‘er. A!! phenolic, 
urea and dough moulding compounds. 
(c) Blow Moulding off thermo plastic 
materials, 
(d) Vacuum forming. 
(e) Extrusion (ail kinds of sections and 
rounds) 
({) Lay flat blown film. 
Ferrous and non-ferrous machined and 
pressed parts. 
Spraying, Embossing and Printing on 
plastic, 
. Complete assemblies. 
+ Tools designed and made. 


de have shilleal 


Craftsmen Technicians 


The CO-ORDINATORS SERVICE 


(ENGINEERING) LTD. 
SHADY LANE - BIRMINGHAM 22A. Phone GREat Barr 4237 


IF IT’S PLASTIC WE CAN MAKE IT 


| SEs SS 
. Cie 
s 
- 


| SA 
| ONY 
- 


4 - AN 


Le 

















Wdalisation 


. Bagshot Fortiscue-Jones, the celebrated 





Scotch-mist hunter and herberian, has 





recently udalised his Victorian Country seat 
in order to facilitate the completion of his 
collection. Like other intelligentzia and 
forward-thinking industrialists, he was quick 
to appreciate the advantages of udalisation. 


Perhaps we could assist you too! 


eS err 


J. P. UDAL LTD., INTERLOCK WORKS, 
COURT ROAD, BIRMINGHAM 12. CAL: 3114/6 
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David Brown MACHINES 


ay 


... With 
David Brown CUTTERS 


.. . With David Brown 
MEASURING EQUIPMENT 


te 


... for best results! 
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Go-ordinated equipment 
for maximum 

efficiency 

on gear shaving 


All your gear shaving and testing equipment from 
one organisation. The perfect relationship in design 
and performance, giving peak efficiency at every 

stage. That’s the ideal for best results. 

And that’s what you get when you buy David Brown 
gear shaving and measuring equipment. 


David Brown are ready to prove it ! 


YEARS 
1860-1960 
THE DAVID BROWN CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION, BRITANNIA WORKS 
SHERBORNE STREET, MANCHESTER 3 
Telephone: BLACKFRIARS 4711 
TOOL DIVISION, PARK WORKS 


HUDDERSFIELD 
Telephone: HUDDERSFIELD 3500 





MECHANICS 


OF ROAD 


VEHICLES 


W Steeds OBE BSc ACG! MIMechE 


RELIABLE 


An important book 
for students of 
automobile engineering 


Using the term mechanics in its mathematical sense, this new book 
covers all the standard problems connected with road vehicles— 
including much material which has not hitherto been collected together 
in one volume. Starting with problems of equilibrium and linear and 
rotational motion, it proceeds to deal with calculations relating to 
torque relationships and gear boxes; vibrations and springs; brakes; 
pneumatic tyres; dynamics and directional stability. The book has 
been specially written for students of motor engineering, junior 
designers and draughtsmen, but it will also be of interest to students 
of engineering in general. 


Contents : 

Problems of Equilibrium—Motion along a Straight Line—Angular 
Motion—Torque Relationships and Gear Boxes—Some Properties of 
Pneumatic Tyres—Dynamics of a Rigid Body—Directional Stability 
and Transient Motion of a Vehicle. 


35s net. by post 36s 4d 287 pp 198 illustrations 


from leading booksellers 


Published for AUTOMOBILE ENGINEER by 
ILIFFE Books Ltd Dorset House Stamford St London SE1 





r 4 
Oo 
a 
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a 


AUGHAN & CO. 


(MITRE WORKS) LTD 


gives a quick 
answer to your 


HAN DBOO everyday 


FOR THE MOTOR, MOTOR CYCLE AND CYCLE TRADES problems 





TRADER HANDBOOK is the standard business 
reference for all who sell, service or repair cars, commer- 
cial vehicles, motor cycles and accessories. Its practical, 
comprehensive, treatment of every aspect of these indus- 
tries supplies accurate and useful answers to the daily 
problems of buying, selling and servicing throughout 
the year. 

The compact, fully up-to-date sections including Buyer’s 
Guide, Proprietary Names, Trade Addresses and others 
enable you to find needed information straight away. 
TRADER HANDBOOK is essential to all in the motor, 
motor cycle, and cycle industries. 


21s net by post 23s 746 pp 


from leading booksellers 


Published for “Motor Trader’’ by 


WILLENHALL Staffs, phone 486-7 | ILIFFE Books Ltd 


DORSET HOUSE STAMFORD ST LONDON SE1 
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SAVINGS 


PILE UP with Torrington needle bearings 


rf 


rmance-plus ata low unit« 
rrington Needle Bearings 


-diameter I 


st when you 


A full complement 
llers provides a maximum number 
ct lines. The result a higher radial load 
y ata lower unit cost than any other 
f comparable size or performance 
s operate smoothly and efficiently 
nt of starting and running 
ller retention is ensured 
permitting 


rassembDiy 


is an expert on 


r 


yn how 


TORRINGTON NEEDLE 
BEARINGS FEATURE: 
e@ Hight apacity 


SUC 


irting and running friction 


TORRINGTON BEARINGS 
BRARINOS 1 
GLASG(* 


IVISION: TORRINGTON AVENUE, COVENTRY. 
oe N AND EXPORT OFFICE: 7-10 ELDON STREET, EC2. 
THE W OFFICE: 30 WELLINGTON STREET, C2 


TORRINGTON COMPANY LTD 
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WEE herald 


USE 


Se 35 OF ae 
swon VALVE GUIDES & ‘tceo” TAPPETS: / 


SUPPLIED AS CASTINGS of FULLY MACHINED 


WS 


G-CLANCEY L'®+ BELLE VALE - HALE! 


coy 


SOWEN 
ERS / VALVE GLIDES IVD FUROUPI 


TELEPHONE: CRADLEY HEATH - 69411-2-3 


ra 
y 








Waiters 


Whatever your fastening problem, 
| | Wiley can make a bolt for it—and 


VOLeR MR poe nenenastene 
TTT TTT YT TTT 


a nut too—ask them! 


make a boll, for nt / 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 


M-W.61 
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A vital contribution to the 
efficiency and reliability 
of cars and trucks 


supplied by 


#7 EIRTH-DERINON- 


SHEFFIELD & DARLEY DALE 


High Quality Drop Forgings 
for the Automobile and Aircraft Industries 
THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD. 
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The universally recognized guide to 
the trade, its products and services 


YEAR 
British BOOK 


Plastics 1961 











BRITISH PLASTICS YEAR BOOK is universally recognized as the standard 
guide to the trade and its products. For the 1961 edition it has been 
completely revised and enlarged with an extra section on services — an 
important addition to its practical value. 

The eleven sections are fully referenced and they are bound into one compact 
and handsome volume. Information can therefore be found quickly and easily. 
Everyone connected with the plastics industry—users and producers of raw 
materials, finished products and machinery—will find BRITISH PLASTICS 
YEAR BOOK 1961 an absolutely up-to-date trade encyclopaedia, with 
practical help in almost every business problem 


11 essential sections in one volume 


GENERAL. Technical terms; plastics proper- 
ties; new companies registered in 1960; British 
standard specifications. 

MATERIALS. Plastics materials, resins, 
solvents, etc., used and produced in the industry, 
and suppliers. 

MANUFACTURED GOODS. Goods produced 
by the plastics industry, with the manufacturer 
of each type of product. 

SERVICES. Guide to firms providing all types 
of service required in the plastics industry 
PLANT & EQUIPMENT. Guide to suppliers 
of engineering and chemical equipment 
GLOSSARIES. The most comprehensive list 
of proprietary names relating to the industry 
NAMES & ADDRESSES (GREAT BRITAIN 
Addresses of firms, associations, organizations 
and consultants connected with the plastics 
industry, and world list of periodicals. 

WHO’S WHO People prominent in the 
industry; names of firms, the position each 
person occupies and all his qualifications. 





TECHNICAL & GENERAL DATA. Tables 
and data for all engaged in plastics—especially 
technicians. 

INDICES. Subject index, an_ invaluable 
feature ensuring instantaneous reference to any 
required information, and the index to adver- 
tisers—a handy buyers’ guide to modern 
supplies and services. 


45s net by post 46s9d 712 pp 


over 8,500 changes to bring it right up to date 


from leading booksellers 
published for “ British Plastics” by 
ILIFFE Books Ltd 


DORSET HOUSE STAMFORD STREET LONDON SE1 














“A 


MARSTON 
RADIATORS 


in copper and light alloy 
for the automobile 


Plater line elie laleltl taal 


* REPLACEMENT | 
BLOCKS | we 


| ALSO 

| MAKE 
it 
STRAIGHT 
LENGTHS 


-% RST CLASS. | ™ 
REPAIR SERVICE 


| 3” BORE 





CATALOGUE & PRICES ON APPLICATION 
MARSTON EXCELSIOR LTD. 


Sees «HERMETIC RUBBER CO. LTD. 


“HERMETIC” WORKS - PRIORY ROAD - ASTON - BIRMINGHAM 6 
PHONE * EAST 3638/9 Established 1895 GRAMS - HERMETIC, BIRMINGHAM 





Dept. P.16 
49/59 Armley Road 
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THE GOLD EXTRUSION 


PROCESS IS NOW 
AVAILABLE IN BRITAIN 


UP TO 95% MATERIAL USAGE 


Cold extrusion is a process of controlled 












G 


working which converts a cold steel slug into 


a useful article. 


Ly We CO ETE 
OLMULLEAELED 


An unusually high proportion of the initial 


bi ll 





blank is usefully employed and close toler- 





ances can be held. Economic advantage over 
Materials Handling Division—Yale and Towne Manufac- 


and decreased machining costs. turing Company, make considerable savings by using the ez- 
trusion shown on the right in place of the conventional for- 


ging In the left 


other methods results from material savings 


The heavy cold working imparts the strength 





of a heat treated steel to low carbon steel 





whilst the excellent grain flow closely follow- 
ing the finished contour, and the smooth 
surface finish, show to marked advantage 


under conditions of fatigue. 














Forgings and Presswork Ltd are now equip- 








ped to produce a wide range of cold extruded 





steel parts and would welcome the opportu- zs a 
The pattern of flow lines in an ertrusion (illustrated above) 


‘ . . : LOWS > “4 ) lose S 4 ve 
nity to apply their specialized knowledge to follows the erternal contour closely and is superior even to 
that of a forging where generous machining allowances are 


your products usual and really deep piercing is impossible. 


FORGINGS & PRESSWORK LIMITED 


Birch Road, Witton, Birmingham, 6. Phone: Birmingham East 1262-7 Grams: Birforge Birmingham. 


MEMBER OF THE Birtield Group rd 
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2) 


er ee 


air suspension 
or 
steel springs? 


BUSHES and BEARINGS 








British cars are built with a firm 


AN 


suspension for fast cornering on winding 


country lanes. American cars have a 






From +” Solid to 
4” Solid or Cored 


Hii] 


LRT: NS 


idl 


very “‘soft’’ suspension to suit their 


HAM 


concrete highways. Should our designers 





ALSO ~~ 
Centrifugal Cast 
and Chill Cast * 100°. fault free 


{HNL 


copy and use “‘soft’’ steel springs with 


LAM 


twice as much displacement ? 


ii 


wu 


Would they be safe on country lanes 











= and would the public buy? Range of sizes from we Any length up to 6 ft. 

= 4” solid to 114” cored *% Super finish and quality 
= ane - * Dimensional accuracy 

= Write for this provo- Send today for full details 





HI} 
Hi 


booklet “*Leaf Spring 
Design’. 


cative article by Alan THE SMELTING CO. LT 
Hodgson and also his | FURE Also makers of TANDEM wilint Me P. 
| £ ESCO GUN METAL INGOTS, et 


AA 


mnt 
4 


TA 





Richard Berry 
& Son, 


Birmingham Road, 
West Bromwich, Staffs. 


Tel : West Bromwich 1766 7/8 | 
Richard Berry aims to give EX PO RT 
comfort and high speed OPPO RTUN ITY 


efficiency with springs of 

every kind, made by men 

with skill and craftsmanship. 
These easy riding springs PoE ee : 
endse the weet of cand We distribute vehicle spare 
conditions in Britain and parts in over 50 markets and 
all over the world. t to add complemen- 






















SA 





ucts to our existing 
We have over 50 
experience of the 
export business in all its 
aspects. WE may be able to 
help YOU to help BRITAIN 


PEABODY OF LONDON LTD. 


16, Eastchea 


Te MIN } La 


oe oe Oe 


‘ 
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the choice 







of the motor 


manufacturer... EFCO 


ieee furnaces 


vt 
¥ 


An installation of pit type furnaces with separate cooling 
chambers and oil and water quench tanks for carburisi 
and hardening motor gear box parts 


Austin, Ford, Humber, and 
other leading motor manufacturers chose Efco 
Furnaces for hardening, gas carburising or 
carbonitriding gear components. 

When you decide on Efco furnaces you may 
pick from the best of the World’s current 
designs. For carburising and carbonitriding 
there are both vertical and horizontal closed 


‘ Humber Ltd chose Efco-Lindberg horizontal closed quench 
quench furnaces, and vertical furnaces with furnaces for carburising and carbonitriding gear compo- 


separate cooling chambers. For hardening nents. The furnaces are electrically heated with Corr- 
. therm elements 

there are many continuous designs including 
shaker hearth, roller hearth and pusher 


furnaces. 


BEST OF THE WORLDS 
CURRENT FURNACE DESIGNS 





EFCO FURNACES LD. 


QUEENS ROAD, WEYBRIDGE, SURREY - Weybridge 3891 


Associated with Electro-Chemical Engineering Co. Ltd 


rs0cu! aun 
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130 SHAFTS EACED AND CENTRED PER HOUR 


Facing ~ off each end and drilling 
%' centres in 2}" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 
to centres or recentring 





ENGINEERING CO. LTD. 
COVENTRY PHONE: COVENTRY 8864) 


Face Sin. diameter. 








atic 
AuTOMA ss 

i" 
mach! 


sett 
riv 








m 

Standard Vices for —. 
bar capacity of 6 fin. 

diameter. 

Minimum length handled, 3 - 

h to take 

d bed lengt ‘ 

srg to 24in., 48in., 7210 

or 108in. long 


manufacture Rotary Cam 

e Milling Machines, Short 

J ng Machines, Multiple 

ng Heads and Machines, Tapping 
achines, Gear Tooth Rounding 
Special Machine Tools for 


NRP 1522 


* 


for quality 
in bearings 


TRUST LEAD 


...and there is nothing 
to equal the LEAD acid battery 
for reliability 
and economy 


The technical officers of the 
Association are always glad to 
give individual assistance 


LEAD DEVELOPMENT ASSOCIATION, 
18 Adam Street, London, W.C.2 
Telephone: WHiteholl 4/75 . 
Telegroms: Leadevep, Rand, London 


LDA! 6 
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Oil Seals are no different from any other items of equipment. If you buy cheaply, 


you replace frequently. 


How much wiser to buy a seal that costs you a penny or so more originally, but by 


its length of life and reliability saves you that penny and pounds besides 


Superfect Seals might cost that penny or so more—and if so there are good reasons 

Our continual research into the problems affecting oil sealing, our strict maintenance 
‘ - ' 1 

of quality production, the use of first-class raw materials and exhaustive inspection of 


the finished product all add up to SuPerfection 


Are you being penny wise only to be pound foolish? 


If so you'd better see us about it. 


SUPER OIL SEALS AND GASKETS LIMITED 


FACTORY CENTRE BIRMINGHAM 30 
TELEPHONE: KINGS NORTON 204! 
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An entirely VEW 
car seat Reclining 
Mechanism, the 
Widney lyback’ 


This inexpensive but 
highly efficient seat 
mechanism can be 
adapted to suit most 
front-seat conditions. 

The back squab adjustment is controlled by a lever 
conveniently placed alongside the seat cushion, which can 
be fitted to either side of the seat. The mechanism gives 
70 positions from vertical to horizontal, each one securely 
locked. The seat squab is spring loaded—lifting the squab 
from the horizontal. 


Widney 


HALLAM, SLEIGH & CHESTON LTD 
WIDNEY WORKS, BIRMINGHAM 4 


Telephone: ASTon Cross 3581 


Patents Pending 


S. 198A 





New 


HIGH 


FSPEED 


Belt Driven 
Exhauster 


E.240 


Mork Ill % Very high efficiency 

%* Self-Contained 

%& 3 cu. ft. per minute, weight 11lbs. approx. 
%& Can be run up to 3,000 r.p.m 


¥*& Low price. 


134-136 EALING ROAD, WEMBLEY. WEMbley 4801 & 4802 











DOHB 8564 








Tl mM HA wn Hit Hmm rT mT Wi mn Int 


Nf} 


Explains oonting tea 


i to the engineer | in the shop | 
i 


Gost Accounting 
and the Engineer 


By KENNETH B. MITCHELL, a.c.w.a., AFF.1.W.M. 











This book sets out to explain cost accounting and how it operates 
to the engineer on the shop floor. The approach is simple 
and direct, the reader being shown in a practical manner how 
modern cost accounting influences every department. Special 
attention is given to problems of budgeting and budgetary control. 


CONTENTS 


Part II. The purpose of budgets: 
Key budgets: Material and labour 
budgets: Expense, administrative 
and master budgets: Budgetary 
control, etc. 


Part I. Introduction to costing: 
Accounting for materials and 
labour: Overhead expenses: 
Final costing and presentation: 
Costing by standards, etc. 
83” 54”. 126 pp. Illustrated. 10s. 6d. net. By post 11s. 4d 
Published for ‘‘ Machine Shop Magazine”’ 
Obtainable from leading booksellers. Published by:— 


WLIFFE Books Ltd Dorset House Stamford St London SE1 
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LOOK 


there’s an appointed 
stockist of 





SIMMONDS 


NYLOC 


shock and vibration proof 
SELF-LOCKING NUTS 


on your doorstep! 





BEDFORD Randalls Ltd., 
20-22 St. Mary Street, Bedford. 
Telephone: Bedford 67488 


BELFAST Kennedy & Morrison Ltd 
12 Library Street, Belfast. 
Telephone: Belfast 30231 (5 lines) 


BIRKENHEAD Tom Wallace (Liverpool!) Ltd 
52 Cleveland Street, Birkenhead. 
Telephone: Birkenhead 3434 


BIRMINGHAM G. F. Bridges Ltd., 

Humpage Road, Bordesley Green, Birmingham 9 
Telephone: Victoria 5511 (10 lines) 

G.F Bridges Ltd., 

Harvills Hawthorne, Hill Top, West Bromwich 
Telephone: Wednesbury 0453 

W.H. & G. Walker & Co., 

11 Edward Street, Parade, Birmingham, 1. 
Telephone: Central 0575 


BRISTOL Woodberry, Chilicott & Co. Ltd., 
Atlas Street, Feeder Road, Bristol 2. 
Telephone: Bristol 70407 

CARDIFF John Hall! (Tools) Ltd., 

23 Churchill Way, Cardiff, and all branches. 
Telephone: Cardiff 22242 (7 lines) 
CHESSINGTON H.S.S. Ltd., Cox Lane, 
Chessington, Surrey. 

Telephone: Lower Hook 1005-9 


EDINBURGH OD. F. Wishart & Co. Ltd., 
P.O. Box No. 74 

18, Picardy Place, Edinburgh 1 

Telephone: Waverley 1444 (5 lines) 
GLASGOW Land, Speight 4 Co. Ltd., 

2, Fitzroy Place 

Sauchiehal! Street, Glasgow, C.3 
Telephone: Centra/ 1082-3 

HALIFAX Smith, Nicholson & West Ltd., 
P.O. Box No. 10 

Gao! Lane, Halifax 

Telephone: Halifax 5757 (6 lines) 

HULL The Hull Factoring Co. Ltd., 
227-229 Aniaby Road, Hull 

Telephone: 36725 (3 lines) 

LIVERPOOL Tom Wallace (Liverpool) Ltd., 
Hope Street, Liverpool, 1 

Telephone: Liverpoo/ Royal 6401 (5 lines) 
LONDON 

The Alder Hardware & Electrical Co. Ltd 


199, New King’s Road, Fulham, London, S.W.6. 


Telephone: Renown 6421 P.B.X 

Lewis Hunter & Co 

25, Laurence Pountney Lane, 

Cannon Street, London, E.C.4 
Telephone: MINcing Lane 8805 and 9082 
F. Miller & Co. (London) Ltd., 

Rectory Road, Acton, London, W.3. 
Telephone: Acorn 5201 P.B.X 


LONDON Telco Ltd., 
3, Newman Street, London, W.1. 
Telephone: MU Seum 5701 (4 lines) 


LUTON Randalls (Luton) Ltd., 
Selbourne Road, Luton 
Telephone: Luton 52351 


MANCHESTER J. A. Challiner & Co. Ltd., 
77-83 Downing Street, Manchester, 1 
Telephone: ARDwick 3221-2-3 


MIDDLESBROUGH McNays Ltd., 
G.P.0O. Box 14, 

Middlesbrough 

Telephone: Middlesbrough 45111 (7 lines) 


POOLE J.R. Smith & Sons (Structural) Ltd., 
Hamworthy, Poole, Dorset 
Telephone: Poole 1300 (7 lines) 


SHEFFIELD The Needham Engineering Co. Ltd., 
P.O. Box No. 23 

Townhead Street, Sheffield 1 

Telephone: Sheffield 27161 (10 lines) 


SLOUGH F. Miller & Co. (London) Ltd., 
Cambridge Avenue, 

Slough, Bucks 

Telephone: Slough 25511 (10 lines) 
TEDDINGTON H.S.S. Ltd., 

25, Church Road, Teddington, Middlesex. 
Telephone: Teddington Lock 4441 4 





SEND YOUR ENQUIRIES TO YOUR NEAREST STOCKIST PLEASE 


SIMMONDS AEROCESSORIES LIMITED 
TREFOREST PONTYPRIDD GLAMORGAN 


Branches LONDON, BIRMINGHAM, MANCHESTER I KHOLM, COPENHAGEN, BALLARAT, SYDNEY 


HAD YOUR NYLOC BROCHURE YET? 
Contact your Stockist and have all the up- 
to-date NYLOC information. Ask also for 
the latest issue of the Simmonds Engineering 
Data Sheets. 








Fo) JOHANNESBURG, NAARDEN, MILAN, NEW YORK, BRUSSELS, HEIDELBERG, MANNHEIM 
< 
A MEMBER OF THE FIRTH CLEVELAND GROU P 
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Classified Advertisements 


RATE 4d. PER WORD - MINIMUM 4/- 
Each paragraph charged separately. Box numbers 5 words plus 1/- 
Advertisements for May 1961 should be to hand not later than first post 25th April 
(No responsibility accepted for errors) 
SITUATIONS VACANT 


ATENT Examiners and Patent Officers 
Pensionable posts for men or women for 


work on the examination of Patent applications 

Age at least 21 and under 29 (36 for Examiners | 

on 31.12.61, with extension for regular Forces FORK LIFT AH 
Lom 





service and Overseas Civil Service. Qualifica 
tions : normally a degree, or a Diploma in Tech- 
nology, with first or second class honours in 


physics, chemistry, engineering or mathematics, 
or equivalent attainment or professional qualifica- 
tion, e.g. A.M.1.C.E., A.M.I.Mech.E., A.M.LE.E., 
A.R.LC., A.Inst.P £793 


Inner London salary 


to £1,719; provision for starting pay above 
minimum Promotion prospects Write Civil 
Service Commission, 17 North Audley Street, 
London, W.1, for application form, 


$/128/61, and stating date of birth w5770 W C YOUNGMAN LIMITED 
TUITION WANDSWORTH WORKS 
M.LM.I ity & Guilds, A.M I. Mech E., WANDSWORTH ROAD SW8 
, on “No-Ps N - ‘ Iver 95% . 
enamels, Gar deat of eae ant Goareee in Telephone: MACaulay 2233 








all branches of Auto, Diesel, Aero, Mechanical 
Eng.. etc.. write for 148-page Handbook—Free 
B.L.E.T. (Dept. 643), 29 Wright's Lane, London, 
Ws [5672 

















— with precision 
from the bar 


For machined repetition pro- 


COLLEGE DIPLOMA COURSE IN AUTOMOBILE ENGINEERING ducts, from the bar, in any 


Applications are invited from suitably qualified male and female students metal to your own specifica- 
for the four year College — Course in Automobile Engineering, which : 
ber, 1961. tion, consult M.C.L., the spe- 





LOUGHBOROUGH COLLEGE OF TECHNOLOGY 
DEPARTMENT OF AUTOMOBILE ENGINEERING 


es in Sep 





Loughborough College of Technology provides a unique opportunity for young people j 
who have reached Advanced Level G.C.E. standard, or student apprentices wishing to cialist machinists. 
pursue a career in automobile technology. The course combines an education of high 1.F.V D.A.| D.I.ARM..A.R B 
academic standard in fundamental and automobile engineering subjects appropriate to a ee acaltemaaietatent 
design and development work, with concentrated workshop practical and technological Full approved 
training and liberal studies. y . 


All students live in halls of residence or the new student villages, and excellent 
recreational facilities are available. 


Candidates for admission to this course are expected to have obtained the General 
Certificate of Education in at least four subjects which must include :— 


Physics or a Mathematics subject at Advanced Level (The alternative subject must 
also have been studied for at least one year at advanced level 


English at any level 

Alternatively, a good Ordinary National Certificate may be acceptable at the direction M.C.L. & REPETITION LTD. 

of the Head of Department. POOL LANE - LANGLEY BIRMINGHAM 

Further information and forms of application may be obtained from the Telephone: Broadwell 1115 (4 lines) land 1757 
ACADEMIC REGISTRAR, 

LOUGHBOROUGH COLLEGE OF TECHNOLOGY, LEICESTERSHIRE. 




















THE EMPIRE RUBBER SELF-CONFORMING GROMMET 
... 1S THE SOLUTION TO MANY AN ENGINEERING PROBLEM 


THE NEW BLIND GROMMET THE NEW DESIGNED GROMMET = This grommet provides a thoroughly efficient seal. Around 

i Hh the panel hole the first seal is effected while a good, tight 
second seal around the top periphery is set up by tension. 
In the grommets designed for cable entry the internal seal is 
applied within the conical section. All grommets can be 
fitted to various panel thicknesses—thus reducing the range 








PAT. APP. No. §255/59 


SECOND SEAL 





FIRST SEAL PLATE FIRST SEAL = . PLATE 








FITTED FITTED , , , 
Large grommet in use, sea'ing Small grommet, sealing thick 
Enquire for Catalogue section and detailed particulars: a thin control rod cable at angle 


EMPIRE RUBBER COMPANY + DUNSTABLE + BEDFORDSHIRE + ENGLAND R.B.104 





SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS & WOODWORKING MACHINES 


New and used — many of each EX STOCK —for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Plan. 


May we tell you more ? 
EDWARDS HOUSE and Lansdowne House 
359-361 EUSTON RD., LONDON, N.W.1 41 Water St., Birmingham 3 
{i a Phone: EUSton 5000. Telex 24264 CENtral 7606-8 
104 
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FULLER HORSEY 


SONS & CASSELL 
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TECHNICAL SALES REPRESENTATIVE 


A Group Company manufacturing engine component 
parts for the automobile industry has a vacancy for 
a Technical Sales Representative. Position should 
appeal to a man aged between 22 and 28 years with 
Engineering Degree and experience in the development 
and testing of I.C. Engines Salary according to 
qualifications and experience. Pension scheme. Good 
Prospects. Applications giving comprehensive details 
of qualifications and experience should be addressed 
to Box No. 3568 














Automobile Efficiency 


By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1. 

The author of this book claims that a possible outlet for 
new business lies in developing an organised service of 
engine tuning and testing. This service may comprise a 
reception department, a self-contained engine tuning and 
maintenance department, and a test service for checking the 
entire installation of any vehicle. The book gives practical 
advice on the organisation of such a service and explains how 
to bring it before the public by means of publicity and 
advertising schemes. 10s. 6d. met By post 11s. 3¢. 


Obtainable at all booksellers. Published by 


ILIFFE Books Ltd Dorset House Stamford St London SE1 
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CROSS MANUFACTURING CO. 
(1938) LTD., BATH, SOM. 


Phone: COMBE DOWN 2355/8 
Groms: ‘CIRCLE’ BATH 


THE BRITISH 
WIRE THREAD INSERT 


A precision product which is the answer 
to your thread problems. The Cross wire 
thread insert is made in high carbon steel, 
hardened and tempered. These inserts 
are simple, accurate and effective. For 
ferrous applications they are available in 
stainless steel (not recommended for use 
with light metals) and in bronze for non- 
magnetic service. Send for full partic- 
ulars. 

B.S.F., metric, B.S.P., B.A., Whitworth 
Unified etc., etc 








5.63 GASKET MATERIAL 


bs 


A for efficient sealing and 

perfect alignment. Does not 

suffer from distortion or side flow 

under heavy load and retains applied 
torque. 


Selected asbestos fibres blended and felted into a sheet with 
a heat oil resistant synthetic rubber compound results in 
a product of a homogeneous structure and density. 
G.63 is an economical material for use at relatively high 
temperatures and where medium to low internal pressures 
are likely to be encountered. 


PHYSICAL PROPERTIES. Tensile strength 1000 p.s.i. minimum, 
Compression range 25-30"), under 1000 p.s.i. Recovery 40°, minimum. 


After ageing Shrs. at 300°F in ASTM No. 1, thickness increase is 5%. 


Consult Coopers Technical Engineers on sealing problems MECHANICAL JOINTS LTD., SLOUGH, BUCKS Tel. 24511/5 


Cogent 
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Specify 
DOUBLE-SURE 


STOPPING POWER 


SAFETY MATTERS. That 


3 CENTRE 
) LEVER 
TYPE 


—— 


CLAYTON DEWANDRE CO LTD 


ssure Braking Systems -A 





























